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ym<D^WK&m^&tz&KirM%?*?<DnmMmi*, «t»?#FiL< 
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> t < < t *>j&30 %> ^ Ltiiffl t < < t ^^j40%co 

i£*^#Mai^\ tb KUm £ *L* - a - n > ©if * 

a. W^ig^^H^co^FMia^S^ 

(mesencephalon^ (midbrain)^ |ig_£#;£> J: tWHWtf* hWu%> 

tLS±^#M'l*Hi^c7) i -5 -cafe &o M£tf^K<aW&^1£^m£&tt1-£fcae> 
7^ <^p£Mflft£fl6J,e<^^ 7^ Cswine)C*:Kjftl#Tli^^ Cpig) 

jffli&^^fii^ 7t £> k s#e t tz am u fife 9 <D^^mm m a us g -c& & ) i* , xsjl 
xfm&<v&&ffiJ®LK&%-r2>$im*M (vm) ig#at^#sij^^p§i-^f^ 0 n 

7^cDM£MHw£fi, *b2 4^t> 2 5 H«0M> £ J: Xf r 2 9 B^k 3 0H©1 

I6«J^jB*S:^o i*LP>©^IS*»i, ^£<7>$] 2 9 tf>£> 3 0 H J: *) «^fl£ 
fl&(4, -#£6tJ^^TV^^fjt>t££C&^ 0 Lfcj&*ot\ 2 3 0 H «fc *) 

itL£v^ 0 L^L 2 4 B J: ^ &£v^^£#7t:*fJ3kfi> R>t *) ^ffi^^ffl 
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^I^HWH«&fi, 2 7B-C&&C £*U±, JteJBog^fcH'^SS (CRL) 
Bgco^tlJ^^T^l9, fit 

< t l 96- 5 %(7>-7^<D+Ig*fflaa^^n ->> t Fn^-/7- 
gg-e&^> -eLT^L#S:ffl</»T^ai-e§£o 12 2A-22 Jit 

&3£m®i~&%-r& ffii&mm * i«© , iiao # * ® ft ^ ^@ - m ±m <r> w- 

M^U'to $ffll£^ fnyytKn^y 7 -if (TH) [^t^^'J^n^t^ 
£ tz\±~ ^-ny -mmm^s 9--t? (NSE) Hft-r&^y ^ n 

nse (^titi-^-fb^ti/cMffliMmet)^-*-) nov^tiit^Tcom^ 
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ii#lfiH-*MS® i" £ HI*, 4 ti 0#i£-e ^D^7'JX "7* n - 7* (mi crod 
ialys probe) Ltlgt^ 4 0 ^oN/n 7"n-7*l^ lo<Df--^ 

£gq J: -) H LT K/^ >7»£®oT7°n- ^wAIKii C S 

ia^#Cstriatun) ^ ^mn^^Ccorpus striatun)(i, fli#«fft (Mt^£ 
<t ^tt) £ J: XF* ft h * <£> -7 r / 1 - j8> fig, £ /MB ¥$t* co« it -C 

akzaban.P. (1993) Exp.Brain Res .97: 13-22 y h C0^^#|fflJ^)=gr#BS ^ 

^tnj;i9 (ie 3) > 9 y y<Dm<D$km\t-79 1 ttm&zBM&fc l^l 

^ftiiiCo^T, 77 hcoSig4^#Hi^{i, 3&£^£ 14M5 

2 0H^?>l!j5 0H^NIt*t), <t IjjifS L < tiift 3 0 H^t> 4 0 U<Dm, 3 
C|fil<(±|5)3 1 0^f>#b3 8 Scow, fLTf t < ti^J 3 4 B^£>#J 

36BcoW-C*^o^J50B, <t«9SfiL<(i^40H, ^LXMiytit L < »± 
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tff-t L < (Alt) 2 0 5 0 H^>ra, =fc »9 *? 4 L < J4&J 3 OH^M 0 B<Dm 

> $ L< 14*6 3 1 Bfrt>%j3 8 0«OK> f LTf tfff L < i$$J 3 4 0 

?&KJF4L< {44? £ < t ^30%, b< fi^4 < fc &&»40%, ^tTi 

- n y^com^ t tz f4Wt^fe& & ^ (4 ^ y rmm 

„ Kandel, E. R. ^3 J: yf Schwartz. D.H.jg^, (1991) W^fif-^^Jf gCPrinciples 
of Neural Science)^ |§ 3 fS-> ( J- JV -b tf T > — j. — 3 — ^ ) ^ 14 ~ 19 H ^r#M 

^!!Lfc-a-n> (^IfflM*^ t, fift £ 0 &f| tifc&ifct:: 4 $ fife : Kit 

mm, mmm, femn&xv&mn-r&Zo ^sw^ttiittcuttiw^ 
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LT^TfeStCT-fef^aiJ^ (ACh) oTBJtJi, 7;V7^^-7-il©f 
T\ ±^iL< f4&&g«D$j2 4 H^f)28H, f LTStfft L < t4$J 2 7 0 
BW^^M^tJit^T^io £f£L<{4, &JJ*HJ!l&£jE^Lfc*£jigHfl&-e 

*t <om m k m M-r & tz #> k mmm k &l g -r & &Mmm i*, ^gyn-b^^t 

c^W?MI£IW^fei&^\ «Sg(|£»:/n-tr^£g{4, MM (1-fcfc>£ 

> JtejB&£<7)ft 3 0 B) X~jkt& 0 Ltz^^xmUK^^&MB^&Mmm 
It, < t WgT'n^^^^W^fcJ; ^ ^ftt^t, 
*rajg-r*ifcicij: ^S^T'i&o &*L<li, fflJ3£!4$g£ itfMIttl^n 

pt-*-e>WWt, J^TSr-^tf: (l) &®;fflflkf40£ L < 14, MI^t^H-^ 

> f LTf *L*jti:tilt*j3«UaT*4 ; (2) &®*fflJ3&J40 £ L < {4Jfffl 
fl&tfl^iLT^*^, ttz ItMl&Ztih <D-m%*r#)t£m$TK$m Ltz ; is J: ( 
3) &®fflflk{40 3: L < l4^35^»7 p a-b^^{43i^tL-f\ -r*L|4M^t^MI 
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7 Hfrhms 0 HOW> «fc *)tfrt L< {42 7 Bfrh 4 0 HOW, S^CffJK 
142 7 0^^39 HOW, -Jgjfi L< l±2 7 Htf>£ 3 8 BOW. JB*f 
£ L < fi 2 7 H*>£> 2 7 HOW, f LTfbjf t L< (4 3 1 3 4 H^fflt 

t & 1 oco^^-7 0 n-lr^^fi#(7)|g|*]0/^^ <ttl o^&RTO^lftlli^KJi; 
tf&o JHW<^IISfi5*fitSjffll&Jt^14«fi<J^J±, ffiSIH, i^S, 1*^*3 «fc tf^IK 

b . ^jrgjt^y^ ; mfaK mm ztitcmz gaba^ g t£o fejtt £ 
jf a g mm g ttfe y_^^#fflM, & j w^i g ttT^gfflm 

* ?t t± > f ? m&itfr h # *: ^fliAii^ *> tit* £ o mtMtv&mts 
xv^it±m-r^o *mmm-?tiLmtz> * *> mm r£S£L*:j tit, &m 

mmi~£VM%&tnmmLr^&mmmj\&t<7>M&<vmt*&t?o mm pimm 

ftfcj H, LTJ#*S*l&, £ fcliffli»E5fr*> 

-e#n s *l * iteig, i mmm * n? or * v^ 0 y ? ©tti»<os* ^ tz n> 
&m<Dm% & -? ? & *> # & t <t § £ o u a* l > fflia f± c^iaa * ifitg? 
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^4*|-^e>ittS!lT^4o Wi&^iV^V Tlffll&ltfffi#:^'fe{i, NESTIN^ o^TRi 
1£T*l9, — -fi%%ih<Da =• ^ }» StLTV»**Ki^fefeS fr&^o Frederiksen.K. 
£, C1988) D . Neurosci . 8 : 1144-1151 0 

< (iJ&iB^r^^fe, $)2 0 Hfrh$0 5 0 HOBB, «t *) 0 4 L < ti^tJ 3 0 H h 
4 0 0^, 3 fcfcJ: «9$F£ L< »iifo3 1H^^3 8 HcdH6, ^LTt^tf 4 
L < \±m 3 4 B 3 6 B<£»H-e#&o 

Jfflfl&offiNi, ? ?^ ~7 r vyz/^-^y b yy y ^ ^-44(a>44^ h 

D44fi, tffg^ 11^ J: 'J > T «/rt^lffllfflSffiffl (: * ^ T , H7 

>Wn>H^*iBHll&^ffifcjfc#1~4 CAsher.R.^ J; jj*Bignam\ A . (1392) Exp . Cel 1 . R 
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es. 203: 80-90)- £ CI^L/;, %QM®<Dfflffi,$LWm? > JjT** CHale.L.P 
. p, ^ (1989) 3. Immunol .143: 3944-3948) 0 CD44(i y y ^-b ? h J: 

(Vogel.E.fc,, (1992) J .Neurocytol .21: 363-373) 0 ^^05<t*#CD44-fe^Rj^ 
^JSffl^t-«l*#Ott^ft*#3Si-*3£ff*J:^^»«jJI (M;Lt4\ ffi 

ifcziMz?? com^mm^m t & «t # m *) \- J#ait ? « > ¥8t s 
tteo fsit * it $i -r a j 1 1± , m <r> f 9 m^^mx s *i ^ n * 

^f^^/^^lftSoMilf, r^^4 &v^#!JI#:^#!Hif4, Rg5g1-4 
£3U ^^fa^^ii^-f^, ^ l"#f|6<jK£&j£-£4£v>J ( 
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^ * # j? & n ^ t & v> t fctb h iitz i&iB * >t ii m 4ft© -f ? * , & 

II. gj&ff^g 

tt»iiff)f!!tteli, Sf^f^tl^'eS.^o «^tf@#:©#^ffiitt 
ie«coffli^M, Mx_tmsMM, ^Mii&i7t{4^#«a^co^B^) -e, ■? 
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k mm t tz * am-r & t tz i± m f? * #ic & ^ t & ^7 

(± r^fli"& (transplanting)] E&iftfcffiflJ ^0^coy^cr)«ffl 

^c^lEI&^lS^&^Al^ftA^ <£ &o Mx.«\ Bjork"lund,A.£^ (1983) Ac 
ta Physiol .Scand.Suppl . 522: l-75£ ^m\z g tltz\,-> 0 Jffl|&(±, Mtf J; 
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M!£ * , f^iHSlw^ (M f u > v ) * k -cff A -e ^ 
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#3&IK<0 1 o^JgflfcTWU #F£ L < lifti^S 3 1 0 j8>£> 3 8 H 

cdi^j-bco y * (offl unrnm m& & h m tz f 9 ^m^famm * , * j&#si5 , ^1 x. 

tf<a*#Cstriatui04fcjij|a*#Ccorpus striatun^ J^#fc J: tf«S&£^fifc 
> W^JR, ^> > V K^^Centorhinal)grj}^j:of|U|S:^tPo 
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s<X<Dm&& 4 tffl^^Ott&gEtefctfBi L ; A L S f43Sfjj£?H43 J: t^lg^-cw 
ttio i^ffl^ r##J i4. H^ffi 4 £f4MWtt#Hfl&K*tLT 
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i&j fc ti , gfcM*^ jm t 'j > * &irr *> 0 t wia^'tt £ WW -r s sad f± , * 
^4. mm rfmwmmttiitmMi \±, IE^fc&a«1lfe£jqiMS fcttANrS- 
^iirfW^yv^iH^^a^a^K) & «fc ^k^jSfffiffl (Wiif 
> Tiff - * ^ 'J > £ «t V s ^ ? n * x * r ^ F) *^-tfo SUc7>i^i"e fi. &a£#pfM 



(40) 10-509034 

v 'j > m x* i & ftiwi: fp^-e U^rt'JT-f/: l±#JRjffl (M x_ tf 
> M^iSM) K mffiX § & o MM <r> & , ^ 'J -fe n - ;v , 'J^fl^ 

? n * *r y y a it, f -M^-cSM^-e § , £tzit*V- ?m 4> L < (iffi^ig 

M\t, mm^Mxm%\X&Z>(M?Ll£, Freed New Engl .3 .Med. C1992)327 
:1549:Spencert> % (1992) New Engl. 3. Med. 327 : 1541 ;Wi nder £ , (1992) New 
Engl. D.Med. 327:1556;Lindval1 p, N (1992) Ann. Neurol . 31:155;^ j; ^Lindval 
(1992) Arch .Neurol .46: 615£ #H3J' 3 ftfcvOo t h £#k§1-& KJS 
^&^»MII^0^&&^-ftt£Hiiu 1 B&fc V)& 1 - 30mg/kg#;g ^ & £ 0 

v ? n ^ *° >; > a o#Ht&&^»$SH it, i a * vj m i - longAgfri. x y) 

SP4L<tilB*fc«9#&l-5 fngAg#:M-e* * «> S^-S fi^## 

1@#?)lft + o:&}£#PfWS v ^ ju £ jjft^F-f & 46 t~ Hl£-e ^So M X. if 
r-fifr^^nxsjo; > Alcove TiS-^fifi. ^lOO-2(X)ng/m1<7)0S£ J fo.?f v 

m&-rz> x $ \~mm*frwxm^2ti, % Lx^mmmxmmLtz^m^mm 
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(7)#«>t-#Mftlit#^^ffi>tS^#Hlt«1-^ fc*J^ Lfc CBrunsonj^ (1991 
) Transplantation 52:545 ; Hutchinson (1981) Transplantation 32:210;G 
reen^ (1979) Lancet 2:123 ; Hall (1985) J . Exp. Med . 162 : 1683^^08 \z 

3*ifcv0 0 ^3tJ<7>f@#^<7)g^f4, «fflia*'lH'ft^5Stffii"4Kr^*&** ci bib*-? 

Mx.if, assist R*&ti, m%<7>%Lum (Mx.wi-3H) -e&&£t 

16^4 < t UK, L^L 1 *H «fc «9 f4JI< ^<S^-i-^o W+^flL 
fc0J&fc#^;&»#<E> Staff*, 

* co »f>*- i i±mmfoT$> iti (4 * co t mm * « at * * i±ij«i- a „ 

«^ffi±coCD2^ CD3^ CD4f ^{±CD8njg^s^y ^n-^^fjL^Sr^-tfo - 
a^cofctJ^^^-rstn:#{4, S^«f^»-CJSftl-e*«5, ^LTffl^tiT^ 

* (WI&WN 7;* V *>^^*Ki'-3l'?i'a >) o h TMl^iicoCD3 
£ IS #1" 4 t> K ^^^n-t ^inl# (4 , 0KT3CATCC CRL8001) $> & 0 K 
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# t fflia n^Lfc^fCT sffliaw * ^ n -r & tz t> k , rm^m^ <z>mm k 

~I4, Tjfflia^>3f5BSr?Pft!|-C?! & (f!lx_fi\ DeSi"lva,D.R. fc, > (1991) J.Immunol 
.147: 3261-3267 £ #HBj~ £ ft vO Q L^'oT, IL-2£ »±IL-2 v-fc 7* -Jtl 
#:fi, M^^^a^O^^WJi-^^feli^#^^T^^C^!lx.ff, Woo 
dp, ^ (1992) Neuroscience 49 : 410£ 0m ^ $ ft £ vO Q £ t> IL-233 J: U*IL-2 

v ^ -f # _ Bu#<^ m # £ t & #pw -f & * k m m k s^- -r % ^ , * ^ i± 
&®fc*-?Tmfa%ffix, M&tfcumffl-r&tfLmt, ^gmt-cM,^ 

^-£tL&o ifcttfiJ-S-H, fMf«rfc*&* (fllx.WU M^l-5HmT) , -^tTBfr 

ts<7) 1 4 Bttt) o hmfo^&^-f&tztb^wMftmmit, 1 h**: 

V)^0.1-0.3mg/kg^-c^^ o &£VMiJ£EI<a^^*<^#CWx.tf, S^-fi 
^lOmg/kg^^^- t h-fifl:^, «fSH^-?Ho MJfiL^£T#ffl 

«%^S4L, *LT^31-*A^rami|»ffct£v^ S^fcte^EOSfcii 
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fi^-r^ «t k-t&o zhK, $¥$cM£ tcit$cMLtzy , ?<r>nmmn&*, 

L.J.t^ (1991) Neuron 6: 371-380; Rosenberg, M.B. > (1988) Science 242: 
1575-1578)^ t KVt^ 9 n v 7 4 ^^l&CCunningham.L.A. C1991)Brain Re 
s . 561: 192-202)., j| tfclfflSfr CSuhr , S.T. ^3 J: t/Gagem F. H . C1933)Arch . Neurol . 50(1 
1): 1252-1268)^ £ W^ffll^Oiao,S. t> , (1993) Nature 362:450-453; Diao 
,S.f^ (1992) Brain Res. 575: 143-147; Diao, S£^ (1992) Hum. Gene The r. 3:2 
1-33) £^-fr 0 mi ^ fi\ «»J3k. ^ "J TM,<£» i 9 &*B1J]& & , V r H ^ -f ;P 

6*J-C&£> 0 Culver, K. £, C1992)Science 256 : 1550-15 52; Chen, S-H t, (1994) Pro 
c . Natl . Acad . Sci . USA 91 : 3054-3957 o M k. > -?7 > r <D X 

TOW £ if 5i 3 -£ & * H ^ £ & K , ttl^ttii M 
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& a > m mmm t & @ & mis t * fi^^i* ^pss-e § & &n t ^ #uh& 

& N t^D tLTV^S & <D >£> Lowenstein,W.R.(1979)Biochim.Biophys.Acta. 
560:l-66 o i^^tf R-tMlHJ fcUftftl, * Ltllf t ^ V 7#ffll& t 
<£> NJ "Cife £ & i t^^nPjtiTV^o Gruber,H.E. (1985) Proc. Natl .Acad. Sci . 
USA 82:6662-6666 Q - oUofamm*. CNS-^^co 3 ij >f^ffl'|4W^?E^NGF- 

fflWHfcM^ii^J: 5 fc. CNSjfflia*fflv^T^iiE$^^:o Hefti,F.q986) ].Neuro 
sci .6:2155;Wi11iams,L.R. (1986) Proc. Natl .Acad. Sci .USA 83:9231-9235 



Lictt^o Fisher, L. J. (1993) Ann . N . Y.Acad . Sci . 695 : 278-284 Q mB^M 

<7>*MMfcfc5iM63*i-fc<> fM63ftfc*ii£^*fflfl&tt. a±<?>^# t t'-C^n^^^ 
Wm^^k.m^^>o Fisher.L.3. fr, (1991) Neuron 6:371-380 o 
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-tf-f h }• 3r v > (excitotoxirO-ffipff fafrh - a. - n > $-^lt^ 0 Schumacher 
,3.M.t, (1991) Neuroscience 45 C3) : 561-570 o ^iO/^^t*M^J: 

^mm?) *l&m-ri> J: ^ ^jtf5^^»#-e^^CLeu-Fen.H.^^ (1993) Sen en 
ce 260:1130-1132) o 

\±ftt>n KnmtmWfe-i >¥y$X-mm$tnX-%Z> 0 Suhr,S.T.£; j^Gage.F.H. 
C1993)Arch. Neurol. 50C11): 1252-1268 ; Gage F.H. C1987)Neuroscience.23(3) : 
795-807 o ^©W^^WttittW 

<fc XFTt*; -MWVJ )V7,s<? 9 -co X >> ^m^tzm^^o Shur,S 
.T. ^ (1993) Arch . Neurol . 50(11) : 1252-1268 p h7>^7x?->3> f4i£^ 
LfcDNA©x>Kf^ h-v-X, DNA£#tr U *K V - A OiS^ t tz fi^ V 9 
fn*'l/-y3 > H J; *j fx 9 r t ^^-C § S o Suhr,S.T. f, „ (1993) Arch .Neurol 
. 50 : 1252-1268 Q ^^ftffll * h 9 > X 7 ^ * ~> a > "f & B!l ^ 14 , r«f£^ 
^ (gene gun) j <7)f£J3 £ <> iO^fe-CJi, M^DNA-W^^l^ 

^iiLTi^itJg-eMU LT'f >" fcf ]■» n (Klein, R.M. £, ^ (1992) Biotechno 
logy 24:384-386; Zelenin.A.V. > (1989) FEBS Lett. 244: 65-67) f > 
e^CZelenin.A.V. (1991) FEBS Lett. 280: 94-96) <r,%M^ K W^J f £ 
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JA < 15ft? tL(Suhr,S.T.^ J; £FGage, F.H. (1993)Arch. Neurol . 50(11) : 1252-1258; 
Ray.J.^s =t O f Gage,F.H.C1992)Biotechniques 13 C4) : 598-603; Anderson, W.F. (1 



984)Science 226: 401-409 ;Constantini ,F. > (1986) Science 233:1192-1194; 
Gil boa, E. ^(1986) Biotechm'ques 4: 504-512; Mann, R. fc, > (1983)Cell 33:153-15 
9;Miller,A.D. p, (1985)Mol .Cell .Biol . 5:431-^37; £ J; <^Readhead,C. ^ (1987 
) Cell 48:703-712) , ^ LTm^ti^ < <©©f^6^#jSK«ffl $ *ITV»4 C # 

#&;ft;&:/*JEtt, ni» is J: TOUI co^^SP fete d*^S8 CI v> ESU 3 ti# 
jffi L< {i^30 H £40 B> $ P,ia KjSfi L < Wt&32g £#j38g, f LTf ^if 
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^i^stTo ^<d?\ zffiz tit2m<D*r\-m (&M'&) <d%m&, f?)t, lo^ 

jfofc (shear strain)^ a fca&^BmfijW&tlio £*L£<^E&f£ 

3 i:»^?tT tf-< y h SrJiLT«HJi&*|ft^^KJ*#-r4 - t «r^1"4 

o ff J t < li, y * & «fc tF^o H Z fit: 7 ? mWcoUfrlt , »lu »i 4 

*r)WM$&ziixi3*), <o7? m^m^mm $ a# , * *i t> 

o^ifeff ^IB^j s *t* o w x. (f , ^ > ^ > > ym<D ( r>r y 9 v 

>(Isacson t 0.)f, (1985) jr. ^ — n 4 cc y x CNeuroscience) 16: 799-817) N 

anazawa, I.)t> (1986) Neurosci, Lett 71:241-246) jsji^tii; f 
(Hantraye, P.)t, (1992) ^n^-f-f ;f7* -?*s H> T * 7*3 - 
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^ y -y-sfJ^yx USACProc Natl. Acad Sen. USA)89 : 4187-4191 ; /\ y 
y \s ^ (Hantraye, P.)£> (1990) Exp, Neurol. 106:91-014 ; y ^ *f 7 ? y y (Is 
acson. 0.)£ (1989) Exp. Brain Res. 75(1) : 213-220) (V^Tfr&tZ&Z flX 

mmm^mmt It, ^> > W (Hantraye) S^-M^^-Y #r->» 

traye, P.)t> (1992) y n 7- -f > ^ * ^ T#t^- * 

•7* ^^fjL^x USACProc. Natl. Acad. Sen. USA)89:4187-4191 0 jtf-f-y 

mxmm l tz 1 t , u -c^je^^ > #f$f & -cun - 

MHtf53te»t^«^fleitt#*«?i®l?*L4 0 Wx.tf, a^j * (Ellis, J.E.)£, (199 
2) Exp. Neurol. 115(3) : 376-387 \ ;\y \- \s ^ (Hantraye ? P.)£, (1992) y°uy 

-■r^yfT. ~ryB-y)V T1jT'<- 3r~? t>fxv^ USACPro 

c. Natl. Acad. 

Sci. USA)89: 4187-4191^ #HS 0 ^KH*^^*^ 3 it, ftM&1%V>&jEi~M 
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d. w & & i #t h # * * * v & h # e> fi %> f ? m mm m * « -r & mm&. 

»»«l±, _h^> ItBL ri^H (5fcJJ) 

yCRenfranz P.J.)^ (1991) ^;v(Ce11)66C4):713-729£^H3 0 
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X^-e^tL^C7>#SS^t^^OV^T|pffi? tl#^ 0 Wx.tf, Vf50f<£> 

n^yF-;t^, l -p< 4 - -7^~;v- l , 2, 3, 6-f h5tKn 

fcT 'J v > (M P T P ) T?v>mm, 4> L < »4Hffj||l*#iBlf&0^a<j*llf§Ii8 k <t 

) (W x. tf a ;v ^ JV > F CBjorklund A. ) 

P, ( 1982) ^ ^ ^ ^ - CNatu re) 298 : 652-654 £ 0m) , i c7) T * ^ f ^f ;v ^ 7* ;v 

(M P T P -eooMS «t 19 3 1 £ i £ ft& H So F- ^ > ftM'mm&<vMM £ 

m-r&Vn') (Wx.tf, * * CSnrith, R.D.)t> (1993) - a - n ^ a. > * CNe 
uroscience)52CD:7-16 ; ^-f .7- 4 (Bakay, R.A.)£, (1985) Appl. Neurophysiol 
48:358-361 ; -jf^ - ;v(Zaim> N )£, (1984) Brain Res. 322: 356-360£ ^BS 

) , ^i^li^t^y^f^ (MPTP-^O&SKJ: i9g|#te£3fr4HH*> 
Fw?3 >f^#14*BII&<i0ffl«Sr*-r4 v) (/t^^y (Bask-in D.S.)e> ( 
1994) Li f e Sci . 54(7) : 471-^79) £ £ 0 / •? - * > V > m <D £ ft f> <0 -=6 7* 

;vco ft^O £ o-cco^JK O&fbte. it h -C^r^SSf O^^te^ttsfe k % & o 

fcv^^kUfcft* r^K^fliffll^ Zfih<n$to®*7* 

K J: »9*rr£ft#, SfE^^+lB^fltM-**, M^l3fej;«^&ti^(7)«-e 

> #fi^coJSH<7)«tcomf^^^5tfS$ft-2>o tf!)x_tf, irfiWfcffl&WJB 
iiHI^#14^x;V-e^So 7U-KCFreed, W.D.)£> (1984) rb9>7>^9 

> -r — v g > ^- ^ *r3-JV7^-3>r-l'">'^ ■r-fvo. — X 1- 7 

'J X r T -9 s 77>^yat^ 3r -V J^sT -i * ~? ¥ * ~ V F — 

^07, 7^jl/ 17 (Transplantation of catechoiamin-containing 

tissues to restore the functional capacity of the damaged nigrostriatal 
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pathway)] , 7 9 7 (SI adek D.R.) (|f) - a 



10-509034 



h X7°? y y : T4 & y y° j y h t y F y r y 3 y CNeu 

ral Transplants: Development and Function)] 143 ( -7° A 7° 7, C Plenum Pr 
ess), -^.-3-7) 373-406 o fjlfiji H (i , gji^Mx. tfSR*&*tolIj&<Z>— fll cr> 
6-t Kn^fy K-^"^ \%.%<D% & y y h it, Ty~7x-9\Vb ftA $ ftfcli 

y g )o y-^>-rV >(Brundin P.)f, (1987) Progress in Brain Res. 71:293-306 

&m-$tL&Z$TMffik<Dfa<Dmt, ?7&m&& (^*(Dunnett S.B.) 
£ (1984) Brain Res. 215:147) 33 J; &&&&&& (Wx.tf, 3 n° ^ 7 (Kopyov 
O.V.) fjTransplantaion Proc. 24(2) : 547- 548£fg:Ha) £^-^-i-& 0 

H m Km £ * & v> 7- * a* e> # e> at & y ? «aife* s , &RWfe?F-&<o m 

m^T)^\HKmX^ n#S„ &®<E>S&J±^ M^ti\ NMDA (fcT-Zl/CBeal, M 
.F.)f, (1991) J. Neuroscience 11(1): 147-158) S flfc* * t~ =t V) 

*^iJftf^T-#^?tL#&o BB^eti^^^^Mt^M^^^m, raw 
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^±^4ittIStt (ROS) ^jife^o&^&iflfl^^ j: Qf/sb L < fite 
m*^l^«L^i>o =r;v b >CCo1ton T C.A.)f, (1995) Exp. Neurol. 132:5 
4-61 c ROSfi. &^£h<, 4 Z/*^ mmM, Na/K ATP7- 

(Colton C.A.)£ (1995) Exp. Neurol. 132:54-61 0 R 0 S ^<7)#^«^^14 
<D^m\mm.fcMM-m^*^tzb-r 0 a ;v r > CColton C.A.)P> (1991) Free 
Rad. Res. Commun. 14: 385-393 ; 3 ;v h y (Go~lton ? C.A.)£, (1989) Free Rad 
. Biol. Med. 7:3-8 G ROS^ttg 

7=^ (Free Radicals in Biology and Medicine)^ H2fi£ (^51/> F> 
7° 1^ (Clarendon Press)^ ^- ^ ^ 7 * - ^ ifij ^ 1389) 0 JD^T, ROS 

£ti#& 0 LfctfiKftjfflOffiUi, -etL^n-^- 'J ^y^^ACBoehr 
inger Mannheim) >y'7t#'J^, -f > y'Ttffl) £ «t v 



(53) 10-509034 
fs y ~ - (Si gna Chenri cal Company) ( ^ y y ^4 y $ X - U ffl ) ^ t, jgj H 

^^A^nrt^^^^m-fkM^-/^-^^^ Kv*A ^--tf (SOD) *5«fctf^ 
yoV^Z/y — -tf (3 ;V h y (Colton C.A.)£> (1995) Exp. Neurol. 1 
32:54-61) , ^ ^ >^ ^^1"^ fpffl^KMx. l£ £ *L 4> 4 V ^ CSig 
na)^e>ffi*6<Jt-A^Brti'flrN-T-t , f-^'>^7 v -f > (NAC) , ft^CT? 

a > (Upjohn)^ p,x^nTfb^ 9-9* n>f KWx.tfU-7 4 3 8 9 Gi3 J: tfU - 
8 3 8 3 6 E (^Tj^CNakao, N.)£, (1994) ^oy-f^ >^ * ^ 
g^;V 7*f^ 5j"7* Nxv^ USACProc. Natl. Acad. Sci. USA) 
91:12408-12412; 7 n K )V (Frodl t E.M.)£> (1994) ^ — n r CNeuroRep 

ort) 5: 2393-2 396) c7) J: $ £^&fc<^«fbjffl *<, SODW^ =&*rCaft 

RO S £tt&L*LT3iK'ffc3E*i!f«T~* 

~y 

K<3— HMfc^i:<3R)£*l»lL-*-*o If ftll^ 7 ^ i > (i^t L ^: ^ a - n 
> 4it ^ ZtiX^&o ~r?JJr CNakao, N.)£> ( 1995) * ^ ^ ^ - 

^ t-V V > CNature Medicine)lC3) : 226-2 31 c » ft & colSif Ji± fcfEJE 3 
<fc -5 K2M&K<7>iBW&t t >^ra^^> a V3*L#J 0 £ *L £> <Z>B^£#I& 

tSi^i: fffllk * itte^W M "I" & ^ i: T & * o -co j&fc^ft H &tf 5 *L #9 

flre^+te^B^C u/Z n^-A-^^fy K^A^-«if(:^t£ t hitter 
^b7>X7x^yg>?tL#|, (^#^CNakao, N.) (1995) ^ ~f- ^ _ 
^ -r -f v- > (Nature Medicine) 1(3) : 226-231) 0 Ziit, <r> h 7 y X y j- ? ~y 3 y 
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i"S C^*^-CNakao t N.) t, (1994):/ n 7* -f > ^ ~Tz/B*f~)l< T % 

^-7* f ^xy^ USACProc. Natl, Acad. Sci. USA) 91: 12408-124 
12; K^CFrodl, E.M.)£> (1994) ^ - n h (NeuroReport) 5: 2393-2 

396) ) 0 ^^f K(±i 'J -9 ti;)fclttFn^y^7y*JV* 

m<bSIcO#^Mm, TGF/3 ("7°V- >(Prehn J.H.M.)^ (1994) ^ n ^-x 

-TZ/a-rn' T%T^~ y-JJLy* USA CProc. N 

at "I, Acad, Sci. USA) 91: 12599-12603) N \£ ? jt y e ( # ^- (Nakao, N.)p> (1 
995) ^ f - ^ - pt^^y> (Nature Medicine) 1(3) : 226-231) , tf 9 ^ y C , 

^-^#n^-y, fc&EH::, R0S«IL, R0S©14^I*L, is J: If/ 

i-^^>*,38f-;vo2 0& 5 96OO a# So SMkift* > 

A C TNai&sa t <DM.fr&in£te T H+~ a - n > Srfl&ji-f £ <7) l-^TSSfi-cafe 
-|> 0 3 ;v > >- (Colton C.AOf, (1995) Exp. Neurol. 132:54-61 Q 

f t47 ^ 7 l«t til^ s N - ^ f iV - D - 7 ^ ^' 7 ^> f (NMD A) V-b:/^- 

*jwaftu -m-rt^3ti^»if (nos) ^tt^^^^o rtiwtjisfc-m 

-ffcg^ (NO) <7?Jf^:Lfc^BKn^*i-4o -m<ha#(ig^J^fiJc^^*T-e 

J±#14"C*«9#4#«lfejiJ»a"C*4o K-V>CDawson T.)f, (1995) - ^ - 
n -9- -4* .x y -r -f ^ h (The Neuroscientist) 1(1) :7-17 Q n 0 <7}#t^fcM fi> £ 
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it 9 v ? M * ~ r n */ Mfc L £s «t 0=11 ft ilSHh 4r S3 4li ^Wf^ "C* * , 

«4#Mf*i^t£o K-V>CDawson T.)£> (1995) -a-nf^i>r 
^ h (The Neuroscientist)lCD :7-17 0 jfyy^Xi/ K, F K 5 0 6 £ «fc Cfv 
^nj^TH'J^A ( K - V > (Dawson T.)t> (1995) -a-nt^xvf-f^ h CT" 
he Neuroscientist) 1(1): 7-17) ^i^NOS E#SI* S N 0 O^^SrEW^* 

son T.)p, (1995) ^ a. - n +J- -f x. y -f- -f X h (The Neuroscientist)lCl) :7-17 

jv v T CGonzal ez-Garci a M . ) p, ( 1995) y'ny-f-f * :/ 7" -> 3 

tMV TTJT^- ^7* USACProc Natl. Acad Sci. USA)92 

: 4304-^308 ; ^ 3 y (Zhong, |_-T.)£> ( 1993) ^y-TT/^ * 7* 7" v 
ut JV 7*7*3- USACProc. Natl. Acad. Sci. USA) 

90:4533-4537) $ $ *L*rM,<75 7°n ^ 9 A 3 HtzMflm (TaKr-V* 

KeD"7*3MfflJB&(±, be 1-2 (^WOalley, A.KOfc (1995) Moll. Cell Bio 
1. 15(5) : 2359-2366 ; j ij ~ (Merry, D.E.)P, (1994) 7= v ^ 

D y 7 s y. > h (Devel opment) 120 : 301-311 ; -f \y — y (Prehn, 1 . H . ) ( 1994) 7° 

n^-r^-f >7*7, ^--7* tyatJV 7 # 7* 5 - ^7* USA 
(Proc. Natl. Acad. Sci. USA)91: 12599-12603 ; <?■ a y (Zhong, L-T.)p, (1993 

) ^ny-fr/^*^ ^T* tyat* 7Af?- * "7* -9- 4 y 7s U 
S A (Proc. Natl. Acad Sci. USA)90: 4533-4537) % bcl-xL, bcl-x 
p (Wy*f 1/7, -^;Vi>T(Gonzalez-Garcia ; M.)£ (1995) 7"Dy^fW^ 
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7, *f -f'sa-TJl' T^f5- XT *Y4z-y7s U S A CProc. Natl. A 
cad Sen. USA)92: 4304-4308) , X If/ & L < f A c rmA (^wCTalley, A 
.K.)fc (1995) Moll. Cell Biol. 15C5) = 2359-2366) jffS^jg^O X $ fc, ifiT 

©ftSt L < little* 7f g >t4^ftfl, 05*. If, be 1- 

2(7)M^77yv^l/-y3 >tSTGF]S l*<tl/TGF /? 3 (rf^lfV 
^-^T^vTCGonzalez-Garcia M.)t> (1995) ^nj/-f-f sj- 7* 

T # 7* ^ - :* T* *r-j x-y^ USA CProc. Natl. Acad. Sen. US 
A) 92: 4304-4308 ; y v - > (Prehn D.H.)t, (1994) /n->-fr/n * 

^ 3 >U T # 7 s " ^ - * :/ ^ -f > ^ USA CProc. Natl. Acad. Sci 
. USA)91: 12599-12603) -c^g 3 ftfl 0 #«?itHT- (NGF) £ «fc CftM^ 
Efi#i#j®H^ (PDGF) CDJ; $ £#<7;H^mT*° h -^^tSlftSr^fr* i t 

y(Zhong ? L-T.)£, (1993) /ny-fr/n * -7* 7^ v 3 t"^T 7J - 
;t7* ^j-vfoiV^ USACProc. Natl. Acad. Sen. USA)90:4533-4537) o jjs; 

-> 3 > £ atHfc o * - t^rymAj'- J: # * * 7 - -if 7 * 3 

(Bonfoco, E.)£ (1995) ^ny-fr/^ #"7* ^V3^;V Tj&t^ — 
y ^iV^ USACProc. Natl. Acad Sci. USA)92: 7162-7166) ^ j; $ 
4g^S^J4^i:NAC (^wCTalley, A.K.)£, (1995) Moll. Cell B 
iol. 15 C5) =2359-2366) <a J: ? fcffi<^HMfc#J & S fc, #3&K<afflfl&3& s fMi<£>*: 

o 
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-f J:* 4#cD^-e#^-r-£»jfliei*I&Jf?aH^ (VEGF) (KW* 

(Drake C.J.)t, (1995) 7-ny^f^^ ^ y ^-~y g T # ^ _ 

^ -7" USACProc Natl. Acad Sci. USA)92 : 7657-7661 ^ 

;V-7CSharma H.S.)f^ (1995) Biochim. Biophys. Acta 1260:235-238 ; = y ry 

7 -(Mi Hater B.)t> (1993) -tr JV (Cell) 72 : 835-846) (±&;£ £rt£;£>fc#gME 

i»Sf-C&& 0 PDGF. K'14i5 «t t^JSS 

1^|^*|^0M5ilH^ (FGF) (KW^CDrake, C.D.)^ (1995) y n -> 
— T4V97s *~f ~r^3-T)V t#t^- *~f U S A (Pro 

c Natl. Acad. Sci. USA)92: 7657-7661) , Jifcmmm? (EGF) laXVK- 
FGF (7V 7, h^CBrustle, 0.)£> (1992) y a v - > (Oncogene) 7 (6) :1177 
-1183) &i*:ifiL«r£^t££jMU *HSo^i:*i/»"r*^«» 

fnttc^ f-/^ = ^t^M^sm^'j T*BmttS^#sr&]'l4H^ (gdnf 

) ( j. v (Tcmac A.) fc, (1995) ^ ^ ^ - (Nature) 373: 335-339 ; ^ ^ (Bee 
k K.D.) £> (1995) ^^^--y- (Nature) 373: 339-341 ; y — ;v y > (Poulson, K 
.T.)P> (1994) jr. j. — n y (Neuron) 13: 1245-1252 ; ~ y ^ y i/A^j^ (Stromberg 
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, I.)p> (1993) Exp. Neurol. 124:401-412) ; JH ft* #01^14 (BDNF 
) (|.^CTomac t A.)P, (1995) (Nature) 373:335-339 ; v > CH 

yman Of, (1994) J Neurotics 14(1) : 335-347) ; tp&m$fa<?)*h%&W(m%S 

ffijk-r&mz&nmfii&m? (cntf) (/^(Hag, top, (1993) ^n^-f 

^->3^;v Ttfr'S- USACProc N 

atl. Acad. Sci. USA) 90 = 6315-6319) ; *M#Hflkc7)£#33 J: c^tM^^"^ 5 
K 13 -i y ( 3f 9 -f- CKi kuchi f S . ) P, ( 1993) Neu rosci . Lett. 160 : 9-12) ; r£ J$j 
»,co£#is <fc C^fifcJ^SrJi^i-* E G F CCasper, D.)p> (1991) ] 

Neurosci. Res. 30: 372-381 ; ^ -tf jvOCnusel. B.)P, (1990) 3 Neurosci. 
10:558-570) ; ^ y x 'J > «if jffiH^ I 33 «t tfllfc P, r H ^ > 7> <J > (^J*-t?;V 
(Knusel, B.)£ (1990) J. Neurosci. 10:558-570) ;$H£FGF (styfuCEn 
gele, J.)P, (1991) 3. Neurosci. 11:3070-3078) ; ojfflfl&<^ Jfefe 

— 'J (Ferrari , G.)p, (1989) Devel. Biol. 133:140-147) — j. — D f- 

D7r/-3 (NT- 3) £ J: tf^a-n > n y 4 > 4/5 (NT- 4/5) 
(^-f v > (Hyman C.)P, (1994) D # Neurosci. 14 CI) : 335-347) ; & p, r ^ J- 

*~*> fW^^- p 2 (TGF/32) isWhy^xyi-r/^ 

ifJBH^-j? 3 (TGF/53) (y-JWV >CPou1son K.T.)p> (1994) 
n > (Neu ron) 13 : 1245-12 52) 0 

tS^»TM?*L#i, &3£14F G Fi:ov»T©H:^- (7x7-'J(Fer 
ran\ G.)P, (1989) Devel. Biol. 133:140-147) ^ BDNFOl/^T"^- (^ 
^ -7 > (Hyman, C.)P> (1994) 3. Neurosci. 14(1) : 335-347) , n T - 3 £ =fc Tf 
NT - 4 / 5 <DV*i7° '9 — (/N-f (Hyman C.)t, (1994) J. Neurosci. 14(1 
): 335-347) 
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L tz mm <D £ iElt s <7) 1£ ffl $ & ting m 14 H -7- (i , x_ # fR-BJ Bfc $ 
fifcffiJK^a U ^f^Wte^iB^^ffiSrlffiih-r&^iBJiJBEg-? (N G F) ('J >-tf 
y{ (Li ndsay, R.M. ) t> (1994) TINS 17(5) : 182-190) ; BDNF^^'tNT- 
3**^1-4/5 (ij >^f^f (Lindsay, R.M.)t, (1994) TINS 17(5) : 182-19 

*Tttffl?ti#£o Wx.lf, *te<> L < t±^'tt(75V^TtL^^F G F t *T a- 
;vr 5 >^>ja*#t>*J±, 4> L < »±jtJKL"TSi«J'flr#S«IJS&i:«fti!ai*L* 

fny>t Fn^yy-^I^i^Li^o -fa CPu, X.)£> (1995 
) J. Neurosci. 15(7) :5420-5427 o flp^T, ^KlfflSfcfBifcS tl&Mmmm? 

com* &m.fr&*>*k±ftm<*mmfcftm l#> Lttot^i^i? 

m d a ) nr^^--ef^Mi-2> ^ vWtte x 

§ m $ *L&*Mi#'|&£lfi#-*-£ FK 5 0 6fe<t v y nxf'J^/A ('J3> CLyo 
ns, W.E.)t> (1994) ■/n^-7*^>^^ ^^3^;V T * ~r '3 ~ * 

■f f^x>7 USACProc Natl. Acad. Sci. USA)91: 3191-3195) TfrQ-^-f 

fife £ «J K #PM U * t T i *L f> cOlfflJi& CMtiNMDA^tt £ E£ 

it-T^o #Sil^14?S14*3f*L3&^*l&W"C«MS ;M§*fll<Z>a!i*l;JU FK5 0 
6 £ <fc UV & L < tty?nx*''J > A t |WI f^Lf LTl&o 
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Tm&<Dnm&MM^*1&ifr~r2>%*> Lfc'hZ o y 3 > Cyans, W. 

E.) £> (1994) T'n^-fr/n -Tz/a-T^ T#t^~ -9" 

^xv^ USACProc Natl. Acad. Sci. USA)91: 3191-3195 Q 

I±*-*l&±£*> 4 tL#S 0 S^i:, fflffl»Hfa^?tL^#0fFt]ttHT- 

coma* anna* >r T't ©«ffl»L^v^ 0 *i&so«eife<o*Mai#t-iBj£3*L 

&##»^I*J# (f^S:^##«> IMt£*i£#I^ &|§3*Lfc##lB*l#*s 
J:0 ? |Hl^mffi't'Ccc^pencling) C 75#|tH^M#^^1-S) J± t <©jg*3lffl HJ: $M 

— &<D^i&iX\ 75gC(^^-ft:^)^ttv ^- K— U-f CSprague-Dawley)^ y 

> (300~350g) ^ff|t^#:(7)^#tt^#tt««^, 7 Hl&fc ^JteJBiB 
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*° 'J y a -?%L&mm U LT-f- ti £> <r>&mFr*&W£ 1 4 ^ L 4 «- ^ j» $ * 

SDA^Ttc (PBS) t#Lfco I^&W§5i-eog$ (CRD £ffl£LTE* 

t&ftSfts-iBLfc me Am) o e^?- ktt«^iil, ^ltie* 

fr LTSJim + ^lilp^^i^?-tfc (H6BH) o «30Ht40g w 
McD^fl^gCE 30-40)^ #lB<a£I^^mittigffiB:fe (LGE) trtfiB^ 
(MGE) OWOKWffcE^Sr^Lfco ffii&B&V&Mo £ O&lirf* E 15 
r; h-C^t>*L4^-*L^B3i^fl9»-SHHi"4o - *U4M G E 33 «fc OHFfcfcfc&fl 
cdJU^^P^^ L G E<^S^fl9*JKt*Brt6»- Lfc (/^•*f/*> > CPakzaban) ( 
1993) Exp. Brain Res. 97(1) : 13-22^^ \ z ft $ ) o £ 6 B mitte t MM#V>9\- 

mftmmm&<DmWi*m& i mzmm-r&o E&??!fc!&m*<DL g e& xvmg 

«JHt, $JllfcLfc#L GESffi-£, ifiVyyA, v^y^, MM^i^is =t 
^7x7-1^7 CHank)<7)5p^^§^ (HBS S ; v^-e 

^5#;V fs y^~- CSigma Chemical Co. -tr>MW>;, ?X-'Jffl) 
tt^Kimtf ^ LT««? *Liti:H35:44 -CM-C«#bfco 
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> HB S S (v^" 

v (Sigma)) ^0.5% > ij y - e D T A is J: CFt** 3r s s U tfx ? VT --if ^"C 
37"C-el5^K-^ >^ro.^- v 3 > U fcotHB S S T 3 J&ifeit U **L:0>k, 
fL^<^)i®^^ s # *L4 4 K <fc *) /h £ V> B#co^-e^V^ Cfi re-polish 

g©;U7-^t^-; r Steffi ii, ^«OWi-lfflfl&JiKS^*LiT «9JS*«r<a* 
t^c 5H5le>fc#><7>t:^y h<7)?L"C<7)if 3tlft^fb<7)— WUi&TO J: ^ Tiio "t 

U<D'X-F$i^tz$fttz%:;sxy- )V\£^.y V £ J: <9 ^ & |g □ fcT ^ y b t^<9# 
tT^y h^iJ^^lt?./:fei:ffflt^o SfcSfi <£> Hn«Vh 3 i~ rifely poo 

r £. * v- U * V- T - -if 1 «Hfl&«SS 4 *L* ^Jiifc * Efriti" £ <7) 

WM-CO U V^MfflMffiCUV epi-mumination)T-e«0 T ? 'J v > # V > v/^ 
ftify^A^feMLTigU; (75 > > CBrundin) £ (1985) Brain 
Res. 331:251-259) 0 



5-7 bAjHf?-;v (65mg/kg^ jgflgj*]) -c|ftf£ t * L T a y (Kopf) 
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m<7) 1 ft IftA (120nM) £ , 5// V^Vf^yr/ v 4r>f£JB U $T*Jyfe#ft 

k mmi-mLT(D^mm : m^=±o-i, n«=±2.s, jg«=-4.s, 

^- = -2.5) -fl^ ( n =59) <*>L< liffiflfc (n=16) HLt 0 7 Hft, 
* I^J-BIEMM^ ^4x./: 0 10, 000f@ fc 200, 000f@ ^ |ig <7) pT fig 4 «BJ3& 

?K»4, 22sr-v|f ([*]# = 0.41mn) SHI|fx.o»tfc 5 ^ "to^ 5 ;V b > v U > V 

#|jt?) 0 \z ffltfc U M . (10- lSmg/kg^ ^ 

-efelSELT#ffiM-^*g#fi=Srl»iLLfe (7*9 > > CBrundin) ^ (198 
5) Brain Res. 331:251-259) 0 ftff &£>&#I$M ti 5 &M ^ h IQiSffl 4 
Lfco h/*JVfcf ^-JVJg^ (130mg/kg^ jgglSrt) h £ 100ml 

WvrOJ >— £Stt£j£3fC (0.9%^3g^jg 7 )c^0.1%^7NM; >) -^^f^20 
Onl^O.lMi; ym^m&M&Mto'&tititv H 7 - 4 (PBS) ^4%^7*JVA7 
JVfli F"C\ SHtRfl9CtranscaPdiany)^jiaEL,fc 0 
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^ (Cornbrooks, C.J.) ( 1985) 7"n>'-fr/^ * 7* ^ V a ^ ;V T * 7* 
= _ ^- y ^^^o-x u S A CP roc. Natl. Acad. Sci. USA)82 : 6330-6334 ; 

y J- 1) — (Montgomery, C.T.) t u \z y y y (Robinson, 3 .A.) (1993) Exp 
. Neurol. 122:107-124) <r)1^U<7)^ X <9 Wfei" ^W^^HItL^^^H Z "C 

^(Bastiani, M.JOt^y > (Goodman, C.S.) (1986) D. Neurosci. 6:3542 
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-3551 ; ^? x ^3 (Jacobs j J . R.) £ ^ y p v > (Goodman, C. S. ) (1989) J. N 
eurosci. 9:2402-2411 ; y ;p y~ T — (Silver, J.)£, (1982) J. Comp, Neurol, 2 
10:10-29) Q «co^##^^iJT (9^ y ^ CRakic P.) (1981) Trends Neur 
osci . 4 : 184-187) „ co ^ ;v ^ -7 > CBergman) y ij 7- (7^7^ CRaki c P . ) 

(1971) D. Comp. Neurol. 141:283-312) , £ j; tfj&flg<a*jRo#i&lHl 7 v T ( 
v'JV^r — (Silver, (1982) D, Comp. Neurol. 210: 10-29 ;;*, ^ (Smith 

G.M.)f, (1986) 3. Comp. Neur 

ol. 251:23-45) ^ iE**#iftOf>i&*«J: ^ttfjf<7)*S^^X*SlJ*ift« 

*i&u fit, wsi^#i&^<ta f ^jg^#s<^s.^os®srjitt-rs^3i-r4 

Ift^frO^^S-nJUftfll-eaa^a (3 y ~>a > (Mission 3.P.)^ (1988) D 
ev. Brain Res. 44:95-108 ; /mj ^vf (Hall i day f A. L . ) t "7° 3 (Cepko, L.C.) 
(1992) - o.-n>CNeuron)9: 15-26) 0 #jfc^|I>f Till?? tl&®m<Dy 'J 

«>(Liu F.C.)£> (1993) - j.— rUf-f ;/ J*, (Neurosci ence) 55: 363-372) > ftfa 

!&$&m%}ifrtb<D7"V T <DmMi*&%t<7>mftX~Wl&2 y h (Emm 

ett C.J.)t, (1991) 1. Comp. Neurol. 311:330-341; 3^ ;v ]c-^;v^(Co1dber 

g ? W.J.)t >^ 94 y (Bernstein, (1988) J. Neurosci. Res. 20:38 

-45 ; i?v y ? (Jacque, C.M.)£, (1986) Dev. Neurosci. 8 : 142-149 \ *j y $ ( 
Jacque, C.M.)^ (1992) J. Neurosci. 12: 3098-3106 ; x T — K (Suard, I.M.) 
£, (1989) J. Neurosci. Res. 23:172-179; y ^ (Zhou, H.F.)£> (1990) J. Com 
p. Neurol. 292 : 320-330 ; yV; (Zhou H.F.)£, (1992) Exp. Neurol. 122:155-1 
64; y*r> (Zhou, H. F. ) £ > p (Lund, R.D.) (1992) Brain Res. Dev. Brain Re 
s 65:127-131) 0 ^ ^ if > n^lig^fl&^S^ittfJcOfiSiSt'^W-C 
*l9#Si t fcjfciiELTV** ( 7 — K CArd f M.D.)£, (1988) Soc. Neurosci. Ab 
str. 14:748; y^ — ^y y (Fawcett, 3.W.)p, (1989) Dev. Biol. 135:449-458 
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; J -y;vCNoble M.)£ (1 

984) 1. Neurosci. 4:1892-1903) 0 ^oT. & W>t 7 T J 7^ffi>t# 

S<7>|f*»M£i!l£^C& t ^h^Z> Z.ti)^£2 titv^ ('J >4rM (Lindsay, 
R.M.) t V-f Xv >■ (Raisman, G.) (1984) ^ j. — n ^ -f a. > x CNeuroscience)12 
: 513-530 ; -^ -y/rjj- ^(McKeon R.D.)t> (1989) Exp. Neurol. 103:213-221;^ 
^ (Smith G.M.)t> (1986) 3. Comp. Neurol. 251:23^5) 0 fl|x.Mr, U > -t? 
^ (Li ndsay) tW^v> (Rai sman) (1984) ( i r 7 'J 7 HBJII&O 5&iJj<7) jttffi fi * *t 

mm <o%$l ^ie # <^> n ^ w * e># s& «t w i- k s m s- m 
7 v r & x m^!^M.ixmm± , wm, - si^Ma * >r x t & % #{[Fr]# s & & 

(l"?V y h (Levitt, P.) £ ■? ^ y $ (Rakic, P.) (1980) J. Comp. Neurol. 193 
:815-840 ; ~ y ^ ^ ^ j. ;v (Schmechel , D.E.) £ 9 ^ y ? (Rakic, P.) (1979) Anat 
Embryo! . 156:115-152 ; z/)V^f 7 — (Silver (1982) D. Comp. Neurol 

210:10-29 ; 7, 5 ^ (Smith, G.M.)f, (1986) 1. Comp. Neurol. 251:23^15) 0 

Z.flh<vmU}f-emfc2tl& F^-fi*coCD44- I RcOfflJ&^fl&J£IJl^#^- 

-r^fc*>> fc, I6J£?>^##^XV TfcSjfc CD 44- 1 
(7*-^;P(Vogel, H.)t) (1992) D. Neurocytol. 21:363-373) 0 ^ Lt$r 

l ^ & «t cj^sttM* m ct)# @n±ife k ft -r & x v r co m & -r & it tmfc 

ts 0 Ult-sit^^'J 7HWI<7)J; a CD 44- 1 R^^ttf-X 1 ; r*& 
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<D%Qffi<Dl&%<D&&ffi<DMK t y) fettS^T*) *) 7 £ (^°- ?X Curves, D.)a}? 

f-f T > K XW > I T -b^V- —a- 9 

^ 9 ~y a >XCBody and Brain: A Trophic Theory of Neural Connections) 0 ( 

^-?2> H^"C* 19 3 & U7'J -f (0'Leary ; D.D.M.) t ^ x * - (Koester S.E 
0 (1993) zLzL-uy (Neuron) 10 : 991-1006) 0 

#:M30O~350gm c ^82g5(^^#:^'r4->^. , /9^- U^f (Sprague-Dawley) 9 y 
r 17/-? — 7 tff 9 h 'J — X (Charles River Laboratories)^ 

*$^fco mmztitzv? hit, makftupK^ y^MM^fflttgiife ( 

LGE) *^il«Lfcll*#IIBiajR«?aSr#*a3*t7to 

*L^*Lft*<7)L GE»Kt (E30- E 40) ^^CO^^g-e^ ^ Mi± 

^f-f^'/hn-ji/; N = 14) -e it , Sj^J fi % & ©SoS&ggfpflfll 1 £ It 
fc5&*ofco (N = 29) -eti, M^tt^^#fe#:«amtiX^MHC- I ^ 

Ml-^^y ^ n-^;vfjt#;c75F (a b ')2|f>t-rifrMb^o SI 3 f£ O'vt^ X 
3 > r n - )V : N = 31 ) -Ctit, *M3?)lfflJi££^fI L £ tit/ * v ^ n ^ # U > A 
( C s A ; 10mg/kg ; -9- y y 77^-7^0.-7^*^ (Sandoz Pharmaceutica 
ls)^ ^-^h^y-^fy-, ^i-^-r-v-'Jtl) (7)5iHO^T&XT^B3£¥P 
*iJL/co ^X<DW}^ittmKtfL^mM^y r (t7'JV; 10mg/kg; ij y 

- ^ >^ (Lilly Inc. \ ^^yxtJK'J^, ^y'Ttffl) ©IgfeT^-e 
^LTfOft, ^ ft £ (25Qng/l) Hrf7t^^'J> ( 
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At^W ; 20 ~ 40mg/kg/g ; T y ~fV 3 y (Upjohn)^ # ^ 7 X - ^ ^ ^ y ^ 
ffl) ^^-XLibti^o C s A&S L7tifr^f*M#M£iMSU ^fr^cDC 
s Afflf^illt:foTHL/: 0 C s A ^-h^^M^JK^fiS^^i- & fc*, 
C s A^aL^^^^co^rtM G«»H#£>fr£) ^7vi^A7T^ 
^f^i^C s A^GDiUJ^K^ftLTt: (tM^ 9**9 h'J-XCDamon Labor 
atries\ ^x^>-)?K, ttfa-tr^'l) 0 Kj^ii^S^IJtOM^ 

"7* ^ In J£ L G E co-tOH 

bfrKZtVfco T -f ~ ^ y (Deacon T.)^ (1 

993) Soc. Neurosci. Abstr. 19:284. 15 0 j-<g% L , f LT 

fLtilL^^Mya (Dulbecco)^ >J > (PBS 
) K&Ltzo mfrhWffltX~<DA2 (27~35rrm) £)M5e^ £ if® L L T 
l^affE5^aE^^^p|ic J; 19 MIM^m L ■ £<, L G Eco^OHtiJilifr^fS 

3&£tl*: <fc ^ ^40f&cc»^^:T^^JV^y 3 CDu1becco)c7)p b S +t-Itf Lfz 0 
? ifs^y (Pakzaban, P.)£> (1993) Exp, Brain Res, 97(l):13-22 0 fgjj^~(^ 

x;-jH/7 K £ Xv> rt: # /WV ^ A j3 J: l/v ^ A 4 & y ? CHank) 
coW^vtm (HB S S ; y^CSigma)) ^-^-T^ r 'JICiLf: 0 — Jg 
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m$&MMfo<oM2ki3 X V F C a b 'X tern 

L GEfiliM-^HB S S (Sigma)) p^O. 5% > y -f = y y - E D T A 1 

mlfc t <jH37«c-el0^w>f ^ a ^i/g > Lfco i^*i#4HB S S-C4JR 

Lfco J: O^^ff ^ * T * 

y y V y *J/&4kx-<f-y*? J*m* X *) iWStLfco 7*9 > > CBrundin P. 
)£> (1985) Brain Res. 331:251-259 0 ##||fef }: o l/i T»IiH^ ^ X 
WFCab'JiftSLfco F C a b 'XifM-ii. -f A y t: a T ClmmunoPure) p C 
a b 'X MM* y h ( Mr - X (Pierce)^ n y y 7 * - h\ ^f'jy>f flOSHfcffl L 

f y — •f- 7* y K -f^O 7 7°y>h > ^ (Veterinary Medicine 

Research and Development, Inc.) A :/;W>' > y^v h <7)il£iif EHj-SJBf I- 

J:t)ISU:o LGE1M, m&MKWi&Lft&h 4 r-c30^M, HBSSt 
COF C a b ') 2 ®f>t ( 1 ^QoOFCa b ^z/lffll&lO 6 ^) MV^a^VaVL, 
500r PMT^^i^MS-if: J: «9ifcl*3*, f LT*feSW« (ilife 

3HHfl&30,000^ £ 80,000fg £ T & „ ^fete^ilkSSlJ ( F A C S ) 

L G E*HJ^»^#<afflJ&Ji£>MH C y 9 y I #L]|C£>#3t*F ACS frtifK X 
*)ffl$Lti 0 h^-x-f -y * >V >CBecton-Dickinson)(7)F A C S c a n £ 

77MHC - I KM-T&^S 9 n-^-;^# (P T»5a ; 9 y fOMHC - I K 
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ft&mmt, -79MHC- I OPT85A-C^&ai(feW^*LHP*L^*'7 t 'f 

(65mg/kg) <*))fiISl*3&Afc X *) ft#L, -fr L*C 
n^CKbpfD^^^t-KliLfco 26 S r-v$t t^/^# = 0 - llfmi / 0 - 46nim ) 

= -2. 5mm, jgg{|| = -4.5mm, gjffi/*- -2.5nnj) l ^WjWCjgi^S-frfco Iff* 

siiu^ i ^^«»9 ^v^co 7 at, ym^mm^tzmm^&Mcomu^ 

ffW^HML^ 22sr-vlt (l*i#/^# = 0.41mm/'0.71mm) ^ff^ 

1 ^ffl&80,000f@ (N = H) , 1 m&tzWmm, 150, 000^ (N = 22) , l 

E*7t*Jjffl|&2OO,OOO0 (N = 25) , £ 1 E^fc ^ffl^240,000f@ (N = 16) 

V§^ (0.9%^Ji^^ 7 X l l^lOOO^^^^ij >) -e, ^^lOCmMij 

Iffifc (pH7.4) ^4%;^*^A7JVfli K300~40On1-c, LT it 

> »U:„ &tmfc<D®L> Ii£PBS (pH7-4) r^30%^ a «-csF*Ht3 
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SOU ULTPB S *KJlX£Lrt:o #liM-^PjfiOW^<7?&*^^J^¥®co^*^ 

^9--tr (AChE) *B«Mfc^*$»tfco ^VCKoelle, G.B.) (1954) 3. Comp 
. Neurol. 100:211-235 o ffi^UJi, 7, y 4 KsET 9 * @5e L tztyft * , 30mMg£ 

-CfifcitU % 7 x 'J 7 >ft * 'J 7 A ? ftt0.5%^ftth'J 

-7 A 30- 40^^(7) H^fei: *, SJ^^TfC* L o 

tor Labs)) fc.fctjggjfcLfco S fi^^i" ^iSOtf-^ P B S + 50%;* ? y - ;y 
£ «£ Cf3 %ii^EzK^-e 20 7>KmrML, P B S +-C3 JK&itU LTll§ 
±-C<^— ^gu^tO— fleo>f a ^t-^feSt^ PBS ^lOyoiE^^^m 

fit (NHS) ^-C^M-f 

- %/ 3 > L tz o i<7)W^s -e^ffiffl L — ^tn:#*3 i^v^ra^- v a y m.WM it 

, PBS -c2000fgfc:ifrjR L /ctHMhIJE 44 ^ r^^^^-W^^n-t JVift 

# (CD44) , PBS*l%^/lf7i^5^ 1 %NH S£ ±0*0-1% j, ij 
> y X-100-c40^^^fxt7t#^^ -f 5^ > r 70kDan£f-$-;z, ^ y ^ n 

# ( N F 70 ; /t-r # y CBiodesign)^ y * -f y 9 # - j. N ^ ij - 9 > k 
*H) > P B S f 1 % N H S -?50f£ Ltcyy h& JflL»«H fcfcf-f * ■=£ ^ 
^ n - j- (0X1 jr^^V-f CAccurate) % ^ ^ ^ y ^ ij - , -^-3 
-MM) , PB 1 %NHS£ ±0*0.1% h 9 h >X-100-e50fgtc^L^7 
V \ *fi# 1/ -tr V' y - 3 l^fSty 9 U ~ )V$fifo (OX42;y^^v-> (Acc 
urate\ yx^f^'J-, ~ a. - 3 - ^ ffl) , jo «fc 0* P B S -ClOOOfgfc;?^ t 
7*?MHC - I Ktt-T&*:S 9 n-^-;^jL# (p T»5a ; VMR D -f CVMR 
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d inc.), -fju^y^ visyyym) &*)f&vtz 0 p b s * 10 #m<e> 1 f&<D~r~r 

v -7'^ CVector Labs)) ^ , ^^"C 60- 90#H ^fV^a^VsVU, 3 & 

3W- pb s 4>-e3j^1~r§\ f ltpb strt'yy-etf-^i^ 

# ? X ? y A B C * y hx'J-> (ELITE) ; ^ ^ - 9 •7-^ (Vector 

Labs)) 4^ 60-~90fr^^_j*x-4 y*^'<~z/ayLtz 0 PBS* iVh'J^tt 

ai$Hk7jc^33 J; cko.05% 3 r 3 ' y ^ > v v y fry? 

(Sigma)) ^%^^iz 0 — ^f/t#?)f !]^ct)& & 3 > r o - Jls&mBZ. Ltztyft 

CD44> NF70^ < ta?PT-85ASL#J±^^JfiiK*Kifti-** , 9 5' h&jftcm 

<D7VT&& Xf~ * - t LTfSffl L7t 0 'f-f - 3 > (Deacon T.W 

Of, (1993) Soc Neurosci. Abstr. 19:284.15 c 0 X 1 \t V >/*3$i3 «t tff&tt 
*Lfc/|^>J rlffll^W4ff)i:ftffl Lfco -7^ >-t£> (Finsen B.ROf, ( 
1991) J. Neuroirnnuno"!. 32:159-183 Q 0 X^y^ n 7 7 - y, SSJK3$*3 «t O 5 ' 
/h ^ U T ifflia *iit4«i:«ffllt, 7 * y -if y (Fi risen B . RO P, ( 1991) J 
Neuroimrnunol 32:159-183„ 

3r > hyya(7)-i'7- vdmage)v 1.44) ofl&it Srffif <9 "C^lrL^o -if 
(Pakzaban, POf, (1993) Exp. Brain Res. 97:13-22 Q fBfi|ifcJ±, HfStift^s 
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L G Ett±©MHC- I <0$km 
-f? L G Elffll±OMHC- I ©M(i^^MHC- I ^^i"S^ey 
Mn.it (PT85 A ) ^ffflt^FACS^ItlU^iSL^o l^tt, 
«»MJ^:feffllk (LGE) , 7 7 M G EI1& (* 

C SMl^t&t^S«iiX ^7A^#/: 0 Itl^^ F^7A(i- 
^#cd#^T L < (il^ft T t^tf L t F A C S M 1 1£ L f: 0 PT85 A 
(D&feT-^conyb^yj-JVCD^ °y ? VvV y K^Tfc ( P t85act)^^t) t 

Kc0^7fc5^(7)95% fcjgftLfci&^fctt, ffll^co 20. p t 
85 a i:i WHiftHf|im$*i&£ H S HB?^: 0 ^7fe?ij£tiX f^7A(D^i 
7 1- ii, 7 7 M G Elll -r ^3>hn-;p) * P t85a -c^m L 

> im&mm$m^ii 14 mm^ im<r)^$>^fc (i9@) 0 mhc-hi 

f*co^fi>T-<7)^#<7)3fc#(i> t'7 7> (Pearson) <7) ^ 2 ^|Ff &~ «t «5^r^"C^S £ i: 
(p<0.005, /=8.03 N d f = 1 ) o mmK, C b AjM^©» 
f6>t<o£# (23/31) (i&ggfflfWogM*£T^**tJ: «9 (P 
<0.001 N ^2=17. 42, df = 1 ;f9l) o FCab'XftSStCsAMi 
t<^M(^»ffi^<7)^#^ollM»ijtetf^»-^a , rii4^ofc (P>o.05 > x 2 

= 3.26, df = l) o mgtkZtK, WWCsA^ltll (832-130 
9^ g/1 ; ^^1175+115^ g/1) (ii£j-H^^_h2 ~ 3 1"C 
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m^m^Ltz (mi om) 0 F(a b ")«ja i iLfcii«w^iiM'w#« ( 

1.07+0. 30mn 3 ; ¥*&±fei£^) iiy C s AML/citl-pOf tli 

o/t: (3.14+0.51mn 3 ; p<0.005^ t = 3.06, d f =36; 1^7 — ^(unpaired) 

^xmm-r&tztb, %-Wl<d 2^\p\mm^^^tz 0 fc s b '\$km.mt c s a^ 

3®^tcora<^^ffiM-60#:jf*-CCO^ii^rm^^ if&ofc (P<0.05, Fib = 5. 
24, df = l) M^cD^I^^-r^lfflK^-i^f^ti, ML^41 
*EB^&It^lft«KgJML&^ofc (P>0.05, Fik = 0-33, df = 3) o F 
C a b ') 2 jo JiC^C s A^ML7t^#^®^i^cofflMjg#:^^M 

m^mmmm ^ ^<omm^ f c a b ') 2 ^3® k x n mt-r & ^ t* 5 * 

dk'm-t&tztb, FC a b '):ML^W«*ffit*C s AMLfcfUfrO 

^■r&§JM-±^>i*Lt)^i*t A C h EWf'&T$j&t<Dm<Dm i $%-$t^ £ «fS 

o ^ _ n > (Deacon, T.W.)£, (1993) Soc. Neurosci. Abstr 19:284. 15 c 

m^&tyti Jt<7>NF™& XV CD M^mm&<r)ktmi±, F (a b 

'X^i^C s A^atfc|&^^m^^<O#tfi>t<7)NF70t<7)^L?gKJSte (N 
F70- i R) «^a-0>|^ i^CD44- i Rco^ij T^flL^V^ 
iH^L^o H^c^^-e, NF70- i R^HMfiAC h E^14cO^.^- n >c?5^ 
9X^-^£fj£U — CD44- i R<d?V Tit- ^ -n>-<7)^ 

*) m * fro frm-r & mmm k b ^x^Ltz 0 mmn <r>mmmik^ mmmt 
fm*^p-eiwi#-e*o^^\ n f 70— i Rcomm^mnmtc & amil^ 



(90) 10-509034 

M-coJSS-e<75 Ft-MHC - I ^>«F«Gi"*l&3SSr^L?t:o IWftitK, FT- 
MHC- I ^ISm/^^-^fi^l^^^l^trK^-S^^CD 44 ! RO^'J TO 
5iNffc*H£Lfco NF70- i R<ozua.~u><09 7 X ? - TttaEgf-*-* £JJt"CO 

F(ab ') 2 ML7t#|(>tom±lil*I^Of!l^o#*t^^> SKLfc 

fcjRSOU L fcJg-CO T^ N F J:^ Cs AM L ttW^O*: 

*LfcJt«Lfco ^s^NF70- i Rc7>^fe{±. C s A*3 .fct/FCa b '^JHyitLfc 

co^fpJ-eoW^O^ftlc^MLTto CsAj6iLfc»ft^trai:J:?t, FC 

^tt^coT-^ti, Ft-MHC- I KMT&Fta b ')i©L#BfM"TO^ffil& 
< M#>& i t ^/T^to FC a b ') 2 M3S L£#Mfi^fim±> CsAftl 
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=-a.~4 yyjy KJ&ttSSI&Kfiff^Hr > * - CNew England Regional Primate 
Research Center) (NERPRC, ^ t> X #n „ 7^fa-b?7ffl, 

-CjfcJjtLfc, #42.5~3.5kg<7) 5 E<?)itf£T#^f ;> (*7 5i7# Av^ 
CMacaca mulatta)) (j, NERPRC on^rffiK-Cfr frftfc 8 M V^ffiWkW-X-* 

sv>wt (qa) 0>fetiL<?)l&4kfopi^<D&x>k&ilfco *rti j ein<z>y-Ji'<ofe®.m 

£&#L> ^LT^^> (lOmg/kg^ ^f*j) , 3r^v^ ( l mg/kg^ g^ft 
) . T h D 

tf> (0.05mg/k g> jftAA) , i±^7'J> (lQng/kg, j&fcf*!) SrflfrSHLfc 
0 1.0%^ y 7 JV7 >W-tW^^f gfitl^n^CKop-Ocr) 
£te#fcfflBM£fcfiv>fc 0 ^-jfeJiOTOfc^-fi, Tf£iftlBfi»^e)^ji*-c 
Ja^¥I (BfiSSit®) ^7X¥ffi^¥tf-e^^ftA<7)|fl*3ATCassemb1y)oo|4^ 

Lfco finite, fTitr^#^ti^MR 1 ft & i fcBIEffiitffifcSiitfcftn^-cis 

-7°XfrmLtzo mML^22y^-Jij- (£3 3^>iK ^#0.028^ >^ ft'&O 
.016^ >^ M^ 45 ° ) &~^<9 ottfcZO^ l^^ jVb > V'J >i>j&*S>J**&A<a 

pH 7.4) ^20OTW^gj*-e||^L, 50^1(7)7-1; 3 ^ h i- LT _20<C-e^ L ^ 

&TOI£##JLT*M&^ffl£&tfi3-frfco &A?)|&^jaT£, 3^7C-e<7)MR I 

LTWI, ^ttilRi* J: 0*11^ litftffl LTf f R I 
<?ZnmLfzfetiLV>m#>$!>ifc$-?{&T2&*:o Q A li 2 19 1 M ~l 
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mz^f, ttz, m 

fcoT5fr*Lfco ^/t-n^LTlfj^l8~22nm, ^ti^CiLT^ 

flj 4 ~ 6 mm ^ LT$fc)H^® KM ttl«13~15iim 0 ratfcfc, *fll*5 J: tfJSflJO 

*3»^>ai«i^aio*eHli, **t***t, a : 17-22, L : 10-12, v : i6~ 17, 
toXWA : n~i6, l : 12-14 v : I7~i9-e& 0 £ 0 —&v>mx<Dl&Tmzm 

, Tljs «t U ? T2jjtlMMRH^^^tt^o MR I <^^(±. GE v^CSigna 

1.5mg/kg, ^^ft) "C^frLfco Ib^tiWBUSfcfi^ fH^l^'M 
;vf*]HLo^i9 tfiv^co BI^M (±ta#M) Mi^Sf Ti 

, 300n^co^ItJ#^ (TR) . £ J: O^On^j: 3 - B#ffl (TE) T\ 75^^ 
7^JVf CFrankfort)if^^^[t^^>t<^^Tfi]-e#7to T2ii<7)^/^^ feT>^ 
=r-®f|!J^ IWIC^fR]-e. TR(i3000m^, £? z> T E ^ n - £s J: 0*#Z1 

n*>F u C-SCH^, ^ > i/^ 7 ^ -if li > (v^- 'J y^CSchering)^^ 
^,39166) ^g^ 11 c- avit*f-n>"C<D*?-Ji'4kK X ij-^jsfcLfco Wf-^fi 
> 11 C - 3 "Mb^JV^ O.linlcoC HsCN : DMF 
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(9 : 1) 4 3 <7>N--rpf f-MfcS tltzMBfo (y;v-sCH) <r> 100^ gco T 'J 3 

(>600Ciynnio1) 0 iffM*3 «t VPfrtifitM&mfc? 07^^77^ (HPLC) 
^ffflLT^fL/:o PETijg(±, 360 B GO^:m^ (FWHMMJl I 4 - 5r ™ 

; m& : 46,000Hz/ / , Ci/m"l) CO 1 #<7) > ^ b rt: i^f&HE PET^^t> 

-^'v'XfA (PCR-I) ^fffiLT^fL/co mit-r-^ti^cOl^Tf 
-e (90^) (T) y l/-ir-mxmmfrh'&tzo mB-Ltz^-)V (y^>/ty7y 
>\ lS/l.Smg/kg, ffcfc]*]) liI^*J^"-rt};i^i£LTfmt tS^/c 0 

hlFK 5 & XlFl^&JiKftmZ fctz^&&& hfctc&W^, m£fo<r>-<y F £r 
Sr^i-i ti:i *K il^LT^rrLfco 7*- 9 \±y r jv^CFarcfcOf, (1986) ^9- 
.f oiy^ (Science) 2 31:2 58-261& j: rj?-t K T (Sedvall , G.)t> (1991) Ann 
Neurol. 32: 358-364^ |£ 0 T^*^t L fc 0 

W^SCO^^^F^, ±mm*. ^#-e6B#M£##!iLfc»lffi-C, 1.5m x 1.5m x l. 

^fTOtff t^^lSl^lc 3iMMc75MPg-c, ic7)^r- v^^-etf Ltz 0 #0 

«t*rt- jftj^U ^ltftt:7*^JV^ (0.5mg/kg^|^ 

3*ifc e i^ii^ti, mm^mffi, wmtkmn, nvmtk&xw 
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©;N-fA-*- KCS-5'< 7 a n^5A (/W > 3f - CHypermonkey)2.0) eo 

Q A Sft <^>»S! ^ & # wtss 

>^^'l4Cdopann'noceptive)^.j.-n ><7)JB^(7)f^t LTDlV4r7^-|S^-e 

goM^'MU M R If ffiis J: CFgite P E T M ^ i ^WMLfzo 7*771 
jpCBrownen, A.-L.)£, (1994) Exp. Neurol. 125:41- 51 G #1tf%fe&fe<r>j&j& 

com r -> y * \t, rnm^mm <?> n k \t t im® fa±-e«^K^ b&tmz 

^Jf Lfcj^ofco ^> CHantraye P.)£, (1992) -f u%/ ~ T ^y*?^ % 

f ±Z/a±)\> 7#7*3- *y USACProc Natl. Acad S 

ci. 



USA)89:4187-4191 o ^ffjT, S§c?)t@ £ ft fc#fl, T 1*5 «fc T ZMlSff ±<D 

<r>mM^<D Dlv-b7?- fif^-ClBUHOfitfS £^ L o JStfc^MgB , 
3g*3*lfc 5"™c7)^>T--CDlV-{r7 9 ^-|g^l8%<7)^^^^L^o fltr^ftSS^^ 

mmvtfk, mk <o d i :/ * - ^ ^ 26% ^ a # >t -ens? 3 *l tz 0 
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> Jl^«®fP^««^*2. 2m<Dfbm (Ml2*sJ:CfMl4) (4, ift#%fcSft (Ml2' 
) «>L<(±^*3» (Ml4') fc&-<affl«*£tt, 1tr^*j»^**J<^>ffl 

i Ecoijt/ (Mi5) mk^^r^^mm^^ntz (mis') c ^ 

Iftja^ft^JOffllfcO** 1 E^> ? ^^^> ? -<7)Ii|!ii{4^~^>JI#$r$^^^o^ 
(Ml6) 0 »«<7)i*Lfe<^7fl^KS^JK«fi : iljT , -3'^S^& (J^T£# 

Kit! (Ml7) «L/: 0 

2>v> AWAIT* *K ifc, i>f jL"b^M-Jft#fe L< Hit «jRc*ft*^?4 

tzl*KMM<DMi> t < f4W<^«#f££f|l^ 
L£*>\ L^L^TfiO-ea L7ti^WSSJj{4 2ili i-e^M^L^o g^oWi® 

H a Uli 710(7) Rfcf-fll^linfS (lOfrabfcij) 4HBCI4 
10@<^rB]i|lJ^^H]^^, 100 i l-(±243[ii ( 7)^{|ij^(7)0^^ -?-LTl4 

BBC Wt 1420 <^llfl|^> EMS* ^Lfco 
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*4*ms*^ojt (Mi2') — mmmm<D&&m^<Dt&-%m%L<D 

* v-££^m£&^ojt: (mis) j&s, ai^e<i4^«sftoii«fi, 
m l 7t n & ^ -t\ ^ co itr ^« <v m m <r> & %> m m wt <n mm <?> & 

tlD(4v^^^v-3!E^^^*m-^^^o7t: (Ml5') 0 

mmm^mmzti-tzMm (Mi7) i±ti« 

^TcoM-e^>iE^^?i $ * J: 0 s ■ <£ < $ fife ^ Lfrft^MMWbMt&m^ V 

(Tymmm-mm^fifcim^^m^^^^mmm^Mit, ^y^y vym^mw 
^-rmmm^mm^m \~ « & ^® fix ^ 1 0 - ^ g i&^si&tt^^ (4*§tis 

jv Hi &o ^ $ ti 7t <d & #«b %k<D m m 

mmm&>$L&wm (FC a b ') 2 iit^f ^^^Mi^it ^ t < 14 



(97) 10-509034 

^lOO^^^gia^^^i-^r^I^BIfflmM^M^, JVM 15, M 16* J: 0? 
Ml&<omm&$LK®ffiLtzo ^;VM15* =t O^MlSna F C a b ') 2 MfJljfe#*fflJlk 
^WmLtz 0 -9-;VMl6n(i#FC a b ')^M^Mlfe^^fiL^^ L^U 
CO l 0 Iff L v ? n x *° t J y -C*S!M L fc„ 

#|filt i3 «fc ^#^1^4 ^^<7)^;VMl5j3 J:0=Ml6ciP E T{f£±^ffli&£ *L*r 
<£ ? KfiJS^U ^ LT« 1 1 |i:*to S§ 1 1 ti& «t ? fc, 3SL 

^ ;VMl6i3 ct ^Ml8fi>e^> ±-C?EJ£ £ fltz <t ^ > T a*f-=E ;U *SN&14<7> 
m 1 3 miz?? y<DMW^^^ tl&o % 1 2 ISfc^S =fc -5 n > -ij-;vMi6-ec7) 

mmmmk2 ^Ltiit4, 6.9. ^y^^pii 

LTvifc, hi 3 Hfcjg*3 J: -9 fc, ^ jpm^^o la tgiiiMIflfe 6 

WLfo<nW$rs *7 ? - Y—VA (Sprague-Dawley)^ y b it, 10 ju 1^ 3 JV >> 

y > ys-«fflt£ Wfltfriim^co 2 i@e> 6-oh 

DA (3.6^/^1 ^5i6tl^:m7jc4 3 0-02%T^n;ve>m) <7)5el££A ( 1 
zfcfcij 2.5^1) k X 2>-m<D K-/^ > (DA) £fa?§-r& 31 (l&Tl 
KP^LT coffin I A P =-4.0, l = -°-8^ y = -8.0, gjffi^- = + 3.4 ; a P 
= -4.4, L = -1.2 N y = -7.8, $jft^~ = -2.4) 0 6-OHDAiil^V* 

o ^r"T(7)^fT(±=f7CKopf)(7)^^:^i*i-e^> >;f;ve^-;vt > T J (65mgA 
9> EJjSl*]) Jt^T^ffo^o mm&3MK^ yyb*. £Kj©f£it (^>t~V 
rf >f > X > > y (San Diego Instruments^/^ LT7>7x?^ > 
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y y. (Ungerstedt t U.)£> (1970) Brain Res. 24: 485-49 3 D 

jo i^97 %( 7> D Aft^^Ri^l"^ 5 7 h (Schmidt R.HOt, (1982) D 

Neurochem. 38:737-748) 90^& V) 8000^ J; 19 ^v>iE^ m&<D (E^l 
cO0|£^^ b?|V^7t IWlillJootll^) <7>&2>24$tc0 7 v \- ^ffffr go [IlfSy. 3 71- 

LT&J*) 2<@60*ItW^®^ffi^^^#Jb7to (n=12) x*tt, 

7 7Ht SPffifff 1 B yy ny*°V > A (CyA) ill B <7) ft A CiJ" 

lOng/kg, * y - ^StM^-r*, > ^T^4 ; ^ > FCSandoz)^ 
V^- V-m^&ntZo (n=12) T1±7 

*L <b (25Qng/l) ^LTrf5f^^'J> (Afv^yy; IB 

* vj is J: ^ 20-. 40mg/kg ; y y y y a y (Upjohn^ # 9 ^ X - , 5 * y 9 M ) 

HljtLfclflllgiaSSrfFflliLfco Al^lE<?)7-; 

7* ? j&j&jm * m co m 9& & <fc v & m 

k&v^ ji w^-emis t tz 2 m <D%mik 27 b <t>&m 3 - ? -> ^ - y * ^ e> # * 0 

I6Jfi (®^fe#§|Si-ecDft^. CRL=21mn) Lfc&M<£> * ^->* A £ 

J:^-7^^y^A^#|^t^*JV^73 CDul becco) <t> 'J y mitWtfMS £3 ft A 
f&7jc (PBS) 7 kX%l?zMKW L, ^LTMlJ^Ii (VM) ^B^fflfi^ fbiSJ 

^#>S#>7t#;vyy A 33 J: ^v^^y'? A y y (Hank)^^^^ 

(HBSS) ppcO.05% ]s ij y v>-0.53mMED TA ( y (Sigma)) 1.5mir^ 

> 37fC%K^ > a^-y 3 > Lfc e lfift£^<7)f|y 50^ g/ml^y ;v^ify 
A ha*Ix.fy^y'J*5 7^7--t\ * > -r y y (Genentech)) £ 
^-tr HB S S-e4JK'fti$-U f LTf«t, ^Bl©j|fflfl&* J: Z/JBBiao/hS 
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o > > (Brundin, P.)^ (1985) Exp. Brain Res. 60:204-208 o 

y v Y \±%<ry^9^ a fcfB&S J: ? KJftWU fLTUJ: -^-200,000fg 

2frra/MfclLLfco (MUTISM LT^IS : A P = + 1-5, l = -2-8, v 
= -5.0^v^ L-4-5 ; A P = + 0-5, L=-3.0, y = - 5 -°& V> L - 4- 5^ 

- = -3.3) e 3?x<d ? v h J4-tr y r n ^ > 7 <J > ; lOmgAg, ; "J 'J ^ 
^>^(Liiiy, inc.) ? ^>y7t;f ijx, ^>yrtffl) £ «t zf* ^)vy° v 
F-Vn > (t» jK- ^ Ko-JV; 5 mg/kg, j*j ; T y y°V a > (Upjohn^ % 

Mis «t tfftli^tej^I 

■T250m1<7>^7NMj ^MlWftfi* (1000j£f£^y >/ 1 10.9%4a«J<CS 
7K) ^-^250n1<jr,l(X>iMp b S (pH 7 - 4 ) %A 7 ^JVA7^ft Ft£ 

IS^lLUL^o ff^^L^LTPBS (pH7.4) ^30% -> g *tH#-f 

v>t Fn^rv-9--if (TH) . #^"7^ 9 j» > K> L < 14 K^-S*<^^'J 7 
Co^T, Ttfv>- tf^^>^;V^^r->y-^f& ^ (Vector 

Labs), y y^A, *'J7* jv~ Tffl) i:J: U ^gg^fefe L „ £ S fc??S£ 
1-&^i4PB S^50%^ ? j ~)\,# «t^0.3%3g^t 7 fc^-c20^Mffir*kSL, 
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P B S4"t3 jKT T ^\ ^LT^©t, t (?) - t<D > a ^ - y 3 > 

K9n&*> P B S *10%je<%7>u y * > ^jfiLff (NBS ; T H *3 J: tfN F 70fcov> 

T^IE# J f ^JfiLff ; C D44^o^T(iiE# 1 y ^JfiLfff ) TMH*ffl^ W> + a^- 
v 3 > L o T H£t#C^ (Pel-Freez)^ n v ^ - x „ T - * > V - 

l % iEfir-v ^Jfo.ff\ l % u v'jflLff T ;v y 5 y is J: mj r > x - ioo 

? n-^jl/jfrftC? v rfc[IMf3*L£, NF™; ,*>f ^- x^f-f > (Biodesign) 
, ^>T--7*>^*°-K ;* - >ffl)liP B S -rlOOOj^t-^L^o K^-<E>^U 

Mn.it ( C D 44 ; ^ -f T ^ 'J > -f > ^ CDiacrin Inc. ^ ^ - ;i/X ? <y y , v 
^^.--tr-y^H) *PB S*2000f*K#3RLfc o W^f?)fPBS+« 
L> ^LT, PBS*2%NB S T?200f* (TH, CD 44 ) ^L<fil000f* ( N 
F70) [z^mLtz^^KW^ (TH ; 9 ^ (Vector Labs)) , ^ 

(NF 70 ; (Sigma)) & L < (4^ ~?m*W7> (CD 44 ;^^ 

- 9 (Vector Labs)) ilfz^mn.fobWfrm^ y * x-^- 

ya yLtZo 3lOPBSWt^ft, ©M-^Ttfv>-tf^^>^# ( 
^^^^VABC + f h^>J-h ( ELITE) ^ ^ ^ - 9 -7'^ (Vector Labs) 
) fcSOjfrM-f V^fa^V a > U P B S T 1 LT0.05M r y ^^^Ji 
ma^A^TK (TBS) -e2JSi-r§\ ^tTB S ^0-0 4 %Sm<t7X^* J: V s 
0.05% 3 f 3' ->7^^>yy> (Sigma)) 5 ~15^H85&feS 

O 

1^ $ ft tz tyft -e , k -r - * coMia * v y r - y -cm » L 7* 9 UM. 
x.v^yy (PRE) DNA'/n-rW yvv^j 7V ?4 -if— > a 

co^m^^^, m~mmZtitz X ? K (^-yT4 vtf-COettinger, H.F.)£> (1 
995) Ceil Transplant 4:253-256) ^^t^KElSti, f*J£fctt, T 
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(SSC) ^-e<7) 2g?<D 5#W<a-*"*-^?>1&, ^SrffijftS 
LT, 7* 'J V ;vCHybriso1)VIII-e^ (700f* ; % y 3 - ^ > ^ (On 

cor Inc.), y^^-^y-?-^, ^U-9>K*H) L 234bp^ p c R v 

y-^WM LfzP R E /n-7^ttt^ (25mg/ml) ^^y^JV^^f 

-z/a> u&m -em. ^tzo PRE^n-7 , (i m&mm k mmr s^7^v-Ht 

fflt4PCRi:J:")lliU ^ LTv^y^>t1ItL/t (-y=f3r->r~> 
DNA?^M7h, ^-V>"^- w^>f A CBoehringer MannheinO, > 

loot: -cio^re get* ? * o 37 t: -co — ^ ^ y y ^ ^ - g > com. ^ 9 

SC+65%^;vi, T5 K^^-C> 37<C-e2Jg^LT42<C-eiJg > 

1-v>rt* 0 ^**©tPB S^-e2j^i-i-|% ^lttjv* y * xy t ?-J£ 

&&WJ^*l/Y~y : tfLfa (PBS ^200fg^ ; ^- tj A CBo 

ehringer Mannheim)^ ,f > =j 7t*°n, -f > v T^jM ) t 2 m > 3r 

j-^-v- 3 y Ltzo Wftfr^^feb -rot- 4-^nn-3-^ > F'J 'J > 
m/4 fn^-MT fvV'J y A (B C I P/NBT) (^f-f ^ * 

KCZymed)^ t>7 7>y>;3, #'J 7 * >u — T ffl ) "C^-feSii:, f LT^y I/ 

Bls©f-^li, SAS6.08(SAS 4 > X T 4 h a - r (SAS Institute 

) ^<7y^Mitm<r>tzsb(Da y h ?x h (GONTRASDjfc & Vigyy^u — 

CBonferonni)<7)||jEt «t ij^4»f bfco H^HA. * - K- V- ^> 

^ CMarquardt-Levenberg) ^rjva'ijXA^ftfflL, T )V ? ? 9 y -fny^v 
~y g -^^(DeltaGraph Professional) 3. 5 (t^JV^ > > (Delta Point) ^ ^ >- 

* <; y *;v~r*N) -e^ffLfco t HRItto - a - n v t #«ftM-© 6 
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tyft^t KnfM -e LTT^JV^ n >lf- CAbercrombie)^ (T^JV^ny 
tf- CAbercrombie) (1946) Ana Rec 94:239-247) ^^ffi t T#ffi>t^ <9 ^ 

#f#fV*xA J - vCImage)v. 1.52^ ^y*yYyz/x.m) <T)$}lf ^rfa T 
C D 44fcte#ffitf-fS:tt Srfli 5e L * t T tf* if 1" & tit If * « Lit 

co^^l^BVMfflia^M^m^ 4 ~ GM^MM-eWmLfco CyAftl^it)' 
C y Aill5 y h Hov^T^^^JE^OIbI^&X 3 T fi^ 14A-14BII: 

GD@if£-c50% J; ^#&M^£^U 

co^^-Cii, 4 m<D#C y A7 y >C0*^ic0'fg:M^*i#L^o 

KttS) o ^^-eiil^ffiii^^-r^^wco^rS^^^^L^ ( P =o.oooi 
> m<Dfr$fit, mt^SMKC y AWis^m^C y Am<DW.MK tub**,* 

C y A : iff = 1170.0+ 76. 9^ ¥*Sl±*i*^, 8^1 = 483.9+167.8^ p =0.023 
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;#CyA : flt = 1205.4±89.5 > 8 ^= 357. 0± 138.6, p =0.004) „ CyAjl 

a^nov^Tti. m&<Dxm<v ^.(omit\±, mu^ 19 Mcom^m^m^M. ( 465 

+ 178.17) ^sMi? fitc^nt^MKm^hr ^o^ffttoffiJ: V)^T«H 
fiv^if*4 ( p =o.oi) t^i%\jLK£V)mffl2ti&£*>K, z<o&&t<ote 

<7?|lI^^nT (734.4+160.1) fisiS^® 
«J&-C#I&3*L>fc**L«}: ^S^^o*: (p =0.029) 0 

(n = 6 ; 3690+1023, *F£l±«SS£^) y Ai«J^*iJ: lj 

tt^l^ofc ( n = 6 ; 257+164; p =0.0078, ^ l 5 A HI) 0 
Mii K^-#^e9*^'J T-7-*-CD44 t co^T^^feL7t^M-^)#ia>t 
CD#:^f(7)TllJS^I^b^^^-C*>o^ (#1 5B@) 0 CyAfeISW^©i 
ffi>t<7>#« (1.10nm 3 ±0.29) f j C y A»II«)^tL J: V) ^T*H^:§ (0 
.14mm 3 +0.06, p =0.0084) 0 

T H + ~ =l - n > (7) £ «f g M<7> N US 

IE BfcolH g£-ffcK <t <9}JiJ5S£^£ J: & T H + - a. - n ><o&M is J: « 
t^Hia^flJK^^emillili^ Wt, is «t ^80~100fi[c7) T H + - - n > <d£M& 

f0oTf^Csaturab1e)^i$ ( y =10 4 x / [77+ x ] ; r 2 =0.642) £^L£ (H 
1 6 18) o *«t-€-850~KXX)|a(^TH*-3.^n>'(^^#"C, frS&fcJ EMS li HUSK 
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C y A WCyA #MMS£T<a)»ffi ^M^Wfl^ ^-a.-n>*J:U l 

?vt<d mmt ^mfc fttircTH, n f 70& «t # c d 44^^ ^ ± 

i^H^/^-^to, S N<a&WJ|g!lHrfc#««-^Lrt: (»17B~1 

3LB&fcft^i$&-f&yv riiftwit^^'j T<D\zmit*mLti (mi 7D 

^50-lOO^m) tfztt^tr) 2 B<D$m<Dif(Dm,m^B^r^^Lfz 0 

C y A 77 ft MWi: , # C y A y y h ^ £ O^ffitf- ti#8fc t t T/> S 
<. 4fc, fit A^&v^^-r^-^-n^ fc^ML7t (f 1 7E-1 7G@) 

<oW:ffl<Dm\:-t & mst l tz o mvm ^ zlk, c y a *m 7^ -c^ t> ^ 

o L^L&7^. #CyA7^m fi^^'JTl^J:^!^^ 
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PRE DNAfOr/y'y/^/'JNf-yg^li, £ ft fcjH*#<9$fc 

H^a-n>©tfe(i6 - 0 H D Amfa<Dm$&<D S Nt'(i^^T\ t 
\±m & Wi^M (i K ± - S * "C * 2. i t £ IBtfi L „ 

Q 7,-tX2 4 Kl±v* < o^co^^^^flco^n h rr-;v-e^ffi £ft& ^ 
^-(Widner, H.)t> (1992) -j.- -f>^9>K v'-Y-^JP ^ ^ ^7* 
^->>CN Engl. D. Med. 327:1556-1563; ij > >. 7 r (Li ndvall , 0.)f, (199 
4) Ann Neurol. 35:172-180) tit^x., Wm&mKtt-tZ * H h OiEffilfcte* 

*E 46 a**, -77, l5mg/kg/H (O J: VHft^ffl* f±|g#g£ 
^ y (Patino, P.)t> (1992) Soc. Neurosci. Abstr. 18(1-2) :59 Q 
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*L^Ojg*(i, C y A«MWJTt7^f I)tMft^)i±ffi^^IM» 

o 

©HJfS^EIffi^'il^'X?** - £# s imi£$*LTv>;g> a ^ >y > (Schmidt R.H.) 
^ (1982) J. Neurochem 38:737-748; ^ = v \. (Schmidt R.H.) f> (1983) A 
eta. Physiol . Scand. Suppl. 552:19-28) 0 

-OHDAafUMltS S N-CCOTH^^-n^co^^il^tiiaPjCO^ 
y h 7-^*3 J: CtffiMtSfljfcT^-A-n X7)EA^W^S^f^7J*^ 1 7^ 0 
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m&fo®w&m<otzit>K, -f?&E (E3 5) frbv>mijwm%5& clge) ( 

Pakzaban, P. f, (1993) Exp. Brain Res . 9 7 : 

13-2 2) zmmL, t tzi±^M^m<otztt>K^ mm*m (e 2 5) zmml 

7 'J -<7V^^¥iri£}§-$[ (HB 

SS ; S i gma) *^A/TV»4^s h y JE^Lfco lft*#3ll/IH?*g?*M^iW 
lirfl^IIco^fti:, L G ES.^VMffi|tif>t^^-tL^ti#y^^M^-75^ 
^-;i/L^ 0 £*l£<S>*a$fe»rtf-£, HBSS (Sigma)^lml^O. 5% 
f'jy-/>-0. 5 3mM EDTAf37Wl0W/ + a^Rfc o 

£*i&<z>»f>T-**r lv^hb s s -C4 mm&L, a n^x-iJiaiiiWifM-***^ 

*|*#jg*»<75ilfi^>fc*tc, N e u r o - CJg*b*#'J -D-'Jv> (10 

o/.g mi -1 ) -C3 o ftm%mLtz%;s-jf7x±.x-mm Ltzm^^mLtz 

o N e u r o - CJ^ifc (Coon, H. G. # ( (1989) P r o c . Nat 
1. Acad. Sci. USA 86 : 1703-1707 K £ m$k2 titztg 
I^fl) Sf^itLTKa i ghn' slUEHam' sF12t, J^T 
<DM*-b*ltzlffi%%!)^ -titt>%^ 1 5 p. g m 1 ~^T7, rr;vtf 0. 2 5% 

^^vjfll?f, 6. 25^g m 1 _1 4* 'J >\ 6. 2 5 ^ g mr'h^^ 

"7iU>, 6. 25^g rar'I-bV^®, 1. 2 5mg m 1 _1 ^ ^JflL^fT^ 
(BSA) , 5. 3 5^g mf 1 ');- 30pg mr'fn^y 

> (T3) > 3. 7ng m 1 " 1 H FnnH'/V, lOng m 1 " l V v b ^ * 

y > lOng ml _1 Gly-His-Lys (JfF*fflJ3&fiKS H?) ,0.1^ 
g m 1 "'iMga? (E GF) > 50m ml _1 ? ~>TS#»aj$f (B P E 
) t XMM. L/: 0 BPEIt Neiffenegger (Woodland, C 
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a 1 i f o r n i a) ^?>i 

It, Sigma Chemical Co. )5^iALf; 0 

^mmmit^ t tz af&&&yt<D tz to k jets-*-* m k , mm * « no l £ 0 

IfefeOfc i6 K , *ffll££ # JV>- ^ ^i/")A7'J-«)Du 1 becco' 

s PBS (D-PBS) t4%©A7^iVA7^fHFt{:3 7tTM 5ffl 
Ig^/co JSv»tt*Bit4CD - 4 4gMfc? n->BAT3 1 AfiVMR D 
> Inc. (Pul 1 ma n, Washington) frbBAL, CD 4 4 K 
fcfi"*^ n-^;w:/^#M^ji#&fflv^ (^n->io-14, Di acr 
i n . Inc. > Char lestown, Massachusetts) o ^ 
ffl-GFAP^S i gmas&^IWXLfco *7 b -fe V 

■7*n ~> Kt/C# (Ga 1C) £ B o e h r i nger Mannhe i mfrhMA 
Ltz 0 ^->70-kD^i-n7^7^>f (NF7 0) t'^fi-^^&y * n-^ 
Ji'WL^-^k Biodes ign (Kennenbunkport. Maine) 

bmxLtzo 7^vw y*ffi&Ltz J ?J?m-*y*r3fRzfu-y~ >*ffi&L 

tz^Jftn.-^y *#t#SrC appel (Durham, North Carol 
i n a) #>t>JBEAL, Vectastain Elite AB C ^ -H' * * ^ 
— f (Vector Laborator i es> Bur 1 ingame 

.California) %1&&W^it^9kfe<D izXbKJ%v>iz 0 

v^T. 7?mM*m (E2 5) ^fflM^m^^lD^o #^Jli>'«I^K^ 

c^M(7) $ tz tmm * £ c /c im * ^mbft mik vrnm m mm * mm-t&tz 

tbK, ?y h*.X>c7)|,^fe# ( n = 2 1) SfcJi^Jg (n=9) ^£<£> 

Km<r>M^tpmmm*muLfz 0 
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0 0 - 3 5 0 g <0 Jt fi c^j&g Lfct^?)Sprague-Dawl ey5f h ( 
Charles River Laboratories) ^ffid— MWlff 
H^<7?Dr^#:-\(7)^y 'J >«<^W-«/i»t^»^>j6^Hfefelt*^x.fco P a k z 
a b a n > P . (1993) Exp. Brain Res . 9 7:13-2 

2 0 a«*^D*:9^ h (n = 5 o) f^m^mmKmLxiixmmm^n-tz 

(Pakzaban, P. & (1993) Exp. Brain Res . 9 7 : 
13-22 ;Deacon, T. W. #(1994) Brain Res . 6 6 

8:211-219) g EfrhM^LtzB&fomm,mmm owna*^ 

^^ny?>A/Sftl5 5 0 - 7 5 x 1 0 3 «HJB&) ^#^>tM/itt fcf* 
tiLTto -BO^Mfirfcis^T. 1K^7^^1? (E3 5) £#OLGE*Bfl& 
m^Wi*? v h *X Mfc^HM-fMILrt: (2-3;/ 1 ; ^Tc^ifr^jK&^T 1 5 

0 x 1 0 3 O|tfflia») o 

8 0 E<E>5fiMf Sftfc^ y V it, ^mMKZs? n^*°'J >A (C s A. lOmg 
k g" 1 ; L i 1 1 y Inc. Indianapolis, Indiana) 

/\°^-7^f v >\ 20-40mg kg" 1 ; Sandoz Pharmaceut 

1 c a 1 s, Ea s t Hanov 

e r , N e w Jersey) £^-x_ hfltz 0 3MfitiT£, ^:T<7)KJ^^#— 
TIRffli^tjtMS;<7>4r7 rnf> (^7'J>, 1 0 m g k g 1 : L i 1 1 y 
Inc., Indianapolis, Indiana) "Cj&Sl L, -^eo^, 
Ztit><o$fcfr& (2 5 0 m g 1 _1 ) tpfcr' h 9 U > (^*7-f — 

2 0-4 Omg kg" 1 , Upjohn, Kalamazoo, Mi c 
hi gan) *H-7Ltzo C s A fcJfiLft V^;v£fit^#>& at* fc. (iI3fEB* 

C S A^SL£||jtl^<^IiftjM£, 7Vt^A7 7'^^f ( 

Damon Laborator i e s , Wes t w o o d , Massachu 
setts) K s A l^JVOSO fc&Lfco Hft^fSfiM.^* X 
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tiibK^ 7 t' y > - ft f > - ^ Jl' t ^ y - -If ft (Vector 
Laborator ies) ^ffl^/: 0 ftWite&yr £ P BS^5 0%<7)^^y 
-^0*3 %Oaim<b7X^"e2 0 5^Mlu4&SL, PBS^TSittl, PBS 
* 1 0 %<DjEfty?tiim (NH S) tT6 0 frffi-f ^ta^ h U 

— #l#v£UM >^a^-?/3>^*;7r^li, PBStci : 2, 0 0 0 "C#3R 
?Ji/:y^CD4 4 (^n->io-14) Sr^flJi - * tz&XD^ J ? n - tMMft 
P B S * 1 %<7>B S A, 1 %ONH S , S^O. 1 %<7)T r i t o n X - 1 
0 0C1 : 4 0 ?ti/;7 0-kD^.^-n7^7^>f (NF70) 

Dy>t Kn^y7--if (TH, Pel-Freez, Roger s , Arka 
nsas) PBS^IO ^ttlW5%NHS ^10* 

CO 2 0<0i5fei£8fc, PB St2 %«NH S 4> 1 : 2 0 0 K*frJ|K LfcJgSfc > 
ItH— #l# M Lfc, Vector Laboratories) K£J 

tf"£M"C6 0-9 OM'f^ + a^hLfc, :L*L£><£>$Jtf-£ P B S 

-?3mm&L, PBS^7Hyy-t"tf>lM (Vec tas ta i n A 
BS Kit ELITE, Vector Laboratories) M 
-C6 0-9 OfrM'f Hi^- h LTto P B SS^h 'J 

tl/^it, h >J 0.04 %0 jftBMt^S.V 0 . 0 5 %<D 3 , 3 

' -y7?y^>yy> (DAB, S i gma) rpX~®Fr*%£& L ti Q 

SW-Kft ofco CD 4 4&^NF 7 0^#»i LfcJ&«, 9 y MSS 

7^^7 7 Y^<D®m~&tfZ V-T - t Ltffl 
i/*fc 0 J^ffff£&£ tLfc (Pakzaban, P. #> (1993) Exp. Br 
a i n Res. 97 : 1 3 - 2 2 ;Asher, R. # (1992) Exp. 
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Cell Res . 2 0 3 : 8 0 - 9 0 ; G i r g r a h, N. (1991 
) J. Neuropath, exp. Neurol . 501779-792) X 
*>K^ C D 4 4 3tO ff NF 7 0 ^ ilf 'tL K t - OWSIS O 1 ^ a - n > ^) v - 
t LTffl^fco USt^li (Zeiss Axioplan) > ft ^ ? (Pan 
a s o n i c WV -CD), H&WfSLi'X (Adobe Photosh 
op 2. 5 V 7 > 7 j- TRZFM ac intoshv' 

£>fc 0 ^^JB^Kilia^tt^f^— M«lft^3t*»-^ !f\ Vector VI PS 
R^-yb (#SK 4 6 0 0 ) fcMSS *LA*»l-C D 4 4ffifakty}f&jy* a^ 
-H, ife?)Mii^4Cl.o |W|Di3Jtf-£tn;-NF 7 OtS^^^^- 

> Lfcflfe, D A B£® V ectastatin (Kit ELITE 

> Vector Laboratories) t <D%M&Wf, »-feOEi££fifc 

9 y hl^fr^ffiS friz? 9 L G E*^^#J6^«BJSaS:fflv^— 3t<7)M®f> 
fit^tfc n *i v> r, M * £ ( l - l 5 * H ) ^$HJM#fe;& tfiWIf * M L 
mtfei *H-e> nf 7 o'Ws^cd 4 ^WiM**!* 1 ** Msii4^ 

fttftv^co 2^^L4*)^fTi:, j£$£B C D 4 4 "WMmmB <DJ&M 

i)K ±X<r>** Y<r>m%mm&< (D^WWH (tract) Kis^TtiH S *U 
^LT, NF 7 0 + c?))&fik S fc, JftEtf^** K?)ilIM-2<^fiSl^S 

s&fftt=: & ^ -cuss $ fitzijK m%i±WBmmmzt*j£;m.ffl-vi±%: < , 

cWA-e\ CD 4 4 4 I»gSIM^ii)t£< (0^^(OSfiit (t r 
act) i:iv>TliS3tL, ^ LT C D 4 4 + «*f ti^ffiH*^ 
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h 8 mm£TKlHg¥3 flfz Q Z<D&mx^ N F 7 0 + t tz> ^ftlHI&M K 

S^U^^hW&fiiJ* (tract) 3t^6ftS69fi«^*v>T«SSi^ 
&o &OI$&l±, ill5cL£itt«ifc£^£ft^ 0 tOBSWjgiifcibfcoT, fflift 

teM*^-r^-*y v ym^m^^-r )v^m^tz 0 Aguayo. a. j. ^ ( 

1 9 8 4 ) Neurosci. Lett . 45 : 53-58 ;Brundi n > 
P . # ( 1 9 8 5) Brain Res . 3 3 1:2 5 1 - 2 5 9, feffifc 1 ft 
^L6*|-e, JEflW^tfffc&HT, ^VM (JKC 2 5 0 (E 2 5) ) 

a o V M M Jt ^f)©CD44 , tt Mifflin O «M14^j|b } 4 , * X h CD & 
<9«#tS h<^«li#« (tracts) KfcjtLfco VM^fitM* 
(tracts) 1*1 

tracts) CK£$*lfco 
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VMS*<75#fit>tfi, fny>tFn^y7-^* (TH*) Kft ~f 2> fb&j&B. 

14 £ *L ^ii 4 ^ o o 9 y h * li K M ft fc&UffiMfr O K - 3 > ftWi& 

mmm, ti, stzimmM<v^rtifr<DM.Wn i g r a ibss) (4, 
k ^ - <7>»m& # k - <*> mi? «>3£SB * w e ^fiiKt- * «> k , s&mm *u 

88**, (tract) K*SV>Ti£®LT 



ftth'ti/^^^x., ^tKM4Jtt^Uo NF7 0*#fli, -Stilt 

Lfc^fe^^Tbfco £*UCELT\ NF7 0 + Wf liv^>(), CD4 4 4 i|f25^ 
Stft^LT** h^tittgf (tracts) t¥ffLT#tfTV^/j^g« 
^fe^L, &JJrt^5M£Lfctf>ofc 0 K6RfcjfeV»"Oi, NF7 0**^* 

&U$M£frt>&&Z'£X<D&Mmi& (tract) K&^XRhti, &mffiM& 
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©fitllMMf*Ig|5-ejAf£H^TO^^oTV^Co iJU-Jt^T, CD4 4 + « 

JS^^-fRj^^m LTV^rt^(^4tfi«$f#M^ (tract) en 
topenduncula rfSl>lWff« ( * M *JM£ <E> i£ < <£> ) Kd3V> 

iWlKTB-oTrt^+JwWt^-C^&^At^^tLfco Lj^Lfc**^ NH7 O^f 

7 7 fx>l«^yf>^7- (ent openduncu 1 a r ) ^ l-H 

^feldU rac-60M-B^*»t4eHliJ* (tract) KKSSStLfco ^@^$t^ 
^ftAL^o CD 4 4 4 ttMi1)NF 7 0 + lii:?&o T&Jt^iSj&Kfff^ 

HI&<7}H££9f ^ 2 0 0 - 2 5 0 gcr>JrS<7) 3 2 ^ 7?)Sprague D 
awl ey7'7h (Charles River Laboratories^ 
W i 1 m i n g t o n > MA) £ £<7)$F35^ffl Wc c 1 2 3# ffl 0>KBf JiJEtoT-e 



(115) 10-509034 

prague-Dawl ey7-n^?i, (SBISlfi (CRL) 12-1 4mm, 
13-14 H©aiira t$Ef?$ ft£ ; C h a r 1 e 

s River Laboratories K «fc 9 ttln S *Lfe) 14BE«5?h 
fl^B^^i9l^^^o MML^V >m^«^7jc (PBS) *4 0^<7>^T% # 
S&I^fb^WIia^MIl^lLfco Turfts School of 
Veterinary Medicine (Grafton.MA) -Cc/DfM^ftJ 
%mm¥<7)J3&K'$L-o tz&mno^ gll^lH/cftiLTV^Y o r k s 
hire^H (CRL37mm, 38-39 H^ftilPI ^£) 8 

E<^^^J}^S:Ut*J li^v^co fcWf^M^IS: (Diacrin, Inc. > Ch 
arlestown.MA) ^-gfc-y (horns) *fcJiX~mA,?z 0 

hRVty?mm&, MM\-,tz^y ? X^mnmWL (HBS S ; S i gma 
Chemical CO. . St. Louis. MO) K0k® tz 0 9 

vh<Dmm*o. i % f 'j 7"y > ^ 3 7 1 1- 2 o s-pg > a ^ - M 0 79 

<Dlgm& 0 . 5%f'J7'y>S(J i 'DNas e ( 8 0 K u n i t z units/ 
ml) * 3 7 3 0 frHK ^ * a'*- > L fco #cK, WffiiK* H B S S t 3 HI 

^ < Wfn L/t 0 7^ 'Jy>tV > y/Iftif^ ^ A ( B r u n d i n , 

P . m ( 1 9 8 5) Brain Res . 3 3 1 : 2 5 1 - 2 5 9 ) K «t K> 
3*Ljfc, 9? hfflm^^&SttffcJKli, ^ft-T*l9 7%RZf3 0,0 0 OHMfe 
/> * LT^fflfl&O^J^O^Jgte. ^-*LHP*L9 6%3lO , l 8, 

0 0 OlEJ^/^ 1 -e^o^o 
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^TW3 2E<^7^ hSr^fffiSIW^^'JVSa^^Lfco ^7'J> (1 
Omg/kg) ^Tfnn'> (0. lmg/kg) c^mf j&sm. ^> hAJVt* 
(6 5mg/k g) ©T"P, #7'^§:Kopf 77 f£^l^7 V 
-A (IB :-3. 3) ±K«-£, IM^fi^l^tiEWJ^^ffo^o 
ffl^M-if n^t, A P + 0 . 5, L-2. 4 tig? tLTt^a-e, §^®^**ttfc 
o r^#M7t^SLT, tMPWj&^I 0° <&£J£^l&§|S:#ffifcftA*i3£fc-c>fc 

0 5 ju \ <DH am i 1 to nftA^£fflv>T, fifcfifc (®l^f)ISLt) 1 0 
mm*¥i:gAH, It 5 ^ 1 <£> V > A^Tfc, pH 7. 4 (PBS) * 

1 0 0mM<Q*S V VHfc&Sfc (500nmoles) (Schwartz, R. 

( 1 9 8 3) Science 219:316-319) £ftA Lfz 0 ill?) 

3*Lfc (H18A#HB) o #»*2^i:fc^otl^ l«^7'J>fl^j£A 

fit) ^lfflia# it ^7^i- 0 118Alt Pax i no sRWWa t s o n ((198 
6) The Rat Brain in Stereotaxic Coord 
inates. San Diego. Academic Press) <DMM%k 

mmmco s paring. THafeaj||*#<©^««*^N S^l^^LT 

MfltHrfitHWmtS&ttfcS^M-Sr^-r 0SMt8#;J!) 0 01 8C(t MM 

®#ft^$^fc^^J>t^^-r («#£OW6^8 o Hll 8B»^'l 8C 

(± |W| DfiR t "C$£7C £ H 1 8 C KiSlf&mRBlt 5 0 0 ^ m£^-T 0 

m «M*#^ * * k ffl v> 7t eo t m cm & m <o^m * tz * 
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3. 5^1 (Dl&^V Y&MMffiftL (1) 1 0 0, 0 0 T&^fLtZo Ufa®. 

4 Bate 9E^7 7 M^Ci^lU// (^3 9 0, 0 0 0 

^n^sK'JVA (CsA: lOmg/kg s. c. ;Sandoz Phar 
maceuticals^East Hanover, NJ) coftB <OftJM- =t 

&<E>*<E>S£e>5 ^7E^3 UlTf L, * LT 5 E£ 3 4aiT«Lfc, i£v> 
^> h^/nf ^-;v^^coT"e, 2 5 0 m 1 (Qft^s* V ^JnA^Jt ( 0 . 9% 
^^7X+0. t^t2 0 0 m 1 «PBS*4%^7*iVA 

TJWy'fcK (PFA) HJ:«5, #|&J»K^«|*iiiaES:frofco ^T^|&J»5ft^ffiS 
PBS^4%©PFAi:4t:^t^t@£Lfct, ^H^PB 

5 + 3 0 3l + i:j3^^¥f'fti:J; ij^aitfc Lfco ^Ltv^ 5 

Genser-Jenseru F. A. JIO'B lackstad, T. W 
. (19 7 1) Z. Zel If orsch 1 1 4:4 6 0 - 4 8 1 <D%&K X 
*K &Mfrt><r>-mzT-k*)i<x 'J >^^-T7--tf (AChE) ffiflfefb^S-fro 
rc 0 f|i:fx.tf, 4 F77Xi:|t, 2tK 3 0 mMffif 

th'Jf A/t*;7r-, pH 5. 0, 0. lmMxf7'nAy> 1 4raM3 t ) 
ItTW;^* n 'J HraM^'Jy^, SO* 9 raM|f|5-^^l, > 
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2tK&e;jCTTT^\ 1 0 % 7 i ') y T >ft A ^ A ^ 1 9 0 L, #tf 

^7X + -e^?# t, 0. 5%^b^h i ;^AtC 3 0 - 4 0t«? fcLfco 

f^ajtecoffiH^v-*--e$ ) -i>f-n>'>t: Kn^->^--tf (TH) l^LTM 

D4 4) <D??m, r?mmm&^nmmmm±.K&htt&m? 

^HH?CV-4-TJb4^i'-a-n7'f h (NF7 0) -C&So 

T^v>-t:^f->-^;v^-^>-^-4fte (Vectastatin ABC 
Kit ELITE;Vector Labs^Burlingame^CA 
) £fflv^T, Mfiffift^^tTofco #Sl'tt<7>i*0Jf £ PBS*5 o %<^^ y - 
^0*3 %©IM*iT2 O^WHtrfckSU PBS+f3itt?, ^LTP 
BS^l 0 %<DiE^^u y * y VMM (NB S ; C D 4 4^0 f N F 7 0*tefeKl± 
iE^^vjfliftSrfflv^ TH^^fiiE-ffi-V^Wf £fflnfc 0 ) 6 0 #M>f > 

Ufco i^W^Kfflv^H— Sl^^ >^fa^ya M7 7r-li, PBS 
tft* 112 0 0 0 KftiffiiZ fitz7*9 CD44 ;Di acr 

i n . C h a r 1 e s t 0 w n , MA) KM LTv .X ^"Cf^ h %ltz^E J 9 n- 
^Mjvfr, P B S * 1 %0^5/JflL» 7^7^ 1 %C0NB S, 31^0 . 1 %<0 
Tri ton X-l 0 1:40 fcJftJRS h-fcNF 7 0 (B i o d e s i 

gn, Kennebunkport, ME) ^^ffii"^> fcfe K^r ^ X *b *L 

fc*y^n-tA/iji:#, MP B s * 2 %<7)^yii7 ;V7*? i%^nbs 

> J&TfO . 1 %<DT riton X- 1 0 0 *K 1 : 5 0 0 fc#Jft3 *Lfc T H ( 
Pel-Freeze Biologicals> Rogers^ AK) 5r^tf} 
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T&tzSbKV*r3frp-Cftt>tlfctfV ? V - 1- h ft & o PBSfCl 0^ 
5%NBS4 ] -ei 0^^2 0^)11^ 2%NBSt 

K 1 :2 0 0t'«Lfc (CD4 41^NF7 0 WLt^feLfc^WLt 
MfCo ^tLf,<75-Kl>t^ P B S *-e3 @t^L, PBStff)Tt'y>-H' 

^7i; (tbs) ^x-tfrK-f-f^/m^ w^tbs^o. o 4 %?)mSHt7jcf{f 

S. CF 0 . 0 5 % <D 3 , 3 ' -y7^y^>yy> (DAB;Sigma, St. 
L o u i s , MO) ^-ClfefeLfco 

» £ tz^mymm. k mitmr^M * f± a l tz 0 # i- , 

^-T 7 HtC, IWlWffi^n y^)V(Dm^} ( n = 1 l ) £$itSH^*t, Fast 
Blue (3 ; S i g m a , St. Louis,MO) SOTluor 

o — G o 1 d ( 2 . 5 %}§i<i£ ;Fluorochrome, Englewood 

> ca) coo. 5^ imxm^, &uzfrtz&Mkmcw<oB&fo%L&-*iMmm 
&A(±> mm<D^m^m*Mv mMmz^mft^T-D tz 0 f±Atsi^ 

JK(iJ^T<7)it^ T-*&o IH^#^(^F a s t B 1 u e^mXli, lSffi^^6 
5° coft^-^yuy^frh L I + 5 . 0 mm, A P : 0 , V : - 9 . 0 mm t ft 
WZtitztiLn-efri-fco -kMMM^<DF 1 u o r o-Go 1 d<omXit, ififfi 
^30° (Dmm.Xf^y^frh L : + 3 . 0 mm, A P : - 6 . 0 mm, V : 
-9. Bmmtlg^HtlES^o^o 
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V s Z<DT^&&m%£lttWfti&^<V$t^&&X^b*mbfrKLtz (01 8 B 

i<7)^n > 3;vcr> l l E^Kjt^Tti, > fflMKW LTJ±o g *} t ESU S 

, i*L^^»«M'»ijE«r&&fJfctsti^Lv^5ejK^ffi«IS*^Lfc (019 
C#M) o 

H 1 9 A - 1 9 D 14, 7 7 h&®IM«ffi^i3&t£f£til)t-*X h3fc#-C<??*ffl 
EPeo;fc$]-e&&) o Eli 9 All, ^ti^WoMiao^L^^^^iiao^Sg 

t, @i9Di±, mcn<Dm0kmxfiKmmm^<DmytMm±h v-*t-^m<d 

#Il(7)lM(?)ItTWIi^^to 01 9A-19CI±, HDJK&R 3*1 
, A t'iStt^liRMH 2 5 0 /< m^to 0 1 9 D (4 <t »9 *l, 
ZwffiRBte 5 0 ^ m^^-To 

3^<r>m&K&^X, mufti*** F^IJ: 19 J? < , ^-^Tt-ifeiJBIRSV 
^#tcflJCoT^^o7t 0 -^^^*»feLfc«J>T-fi, IE^5a:fi£S^#aa<r*#JB 

llWC^tS^t^l) (@18CM19A#I) o t*i,t>?)|feffl»± 
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(Eli 9B#I) o Sft^coSMM^H^^TjlfbtLS &coMrr&, 

ScR^iS^Tji^tL^ttLifk, m&foKmXZIntizF a st B 1 u eRVj^ 
MMmKmXZtitcF 1 u o r o-Go 1 d frh co~ =. - n >©SMtrttli 
14, [W(®^ftM-l*lH#^L^^o to 

IS^ffiyn hajvcog Eco»co^ 5 LT^iSMBfi- 

i^LTv^; 0 h3Bj»^?>»iog «9 tES!($*L, Sfc-.a-n> 

coHHIk^L/to Ac hESff'THIi^Mk LTV* 4 7?&W 1 rK& 

i£v^sabo^:o H20A-20F(i, 7** &®M@#II>T-^ <b cofi^^W^M 
««t?)lg^t. 0 2OAfi, ($cC«9-eH^i) ^ffi>tcO^M^^fflMi^ 
£^ Ltv^^-^x ;v3fefe L 9 y hfcx h Jgco /•« y *T -J 9 )V *f jx - (Para 
saggital view), 7 0kD«a-D7'f7^>f (NF7 

0) S:fflv^T77iii:ML"C (0 2 0 B - 2 0 D) &VC D 4 4 ^MlKMM 

*«cof£S^^i-o 0 2 OB 14, ^tg^ficoTcoBi^ (c c) i:gXL-TV»4N 
F7 0ltt^7'3'Wfr«| (fcEp) ^^-To IM2 0C14, M>tt^D«co* 

^m*Mes^NF7 0 ^'B<Dmmm^ (&en) 02 od(± 
, F^coi$^ffl#jtcojai9 ^M^wcoj%-mm^iR]^#^T^ 
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4NF7 0f&&<D7?&1&} l rft1R (£c£P) ^/Tto 0 2 OEtt, H W~< 

mK&<ni:mmmtoK4¥v i T\t*2> c d 4 4^^y^ii^#^i»«^^-r 0 # 

B, 2 0 D. T$lX?2 0 FK;j3*t&l§R^fi, @20CJff20 
EcoMR^Jifi 10 0^ m^^To 

nf-7 Q$&&KmkK^< t, mufti* Fj--m$t<Dmm-e&K 

fimZKr^tz (@2 0A#f,) o V #$C<7>ttir^> ^fitf-^t> 5 mm* T 
h«fffiIMi:ttgMtSfc*t:fc§(Oit^i«o-ri^ (02 0 B 

ftfr *> ^^Mfflii^ia l/co &mm/p^<Dmm$m&mmm~x , nan** 

(0 2 0 D ) o ^*Lfb<75#j^m, ^4<ttl0 mmt^* £$E}t$ft&Ii^ 
05K?fffl#iScDjg 19 60^0 19 co^m^^: if opto =rn^;v (col 1 o s a 1 ) 

ffi^I£^i3^TAUffitI|l£ ( I s a c s 0 n > 0. TkXf S 0 f r o n e i w 
> M. V. ( 1 9 9 2 ) Exp. Neurol . 117 I 151-175) J: *) 

0 2 1 A - 2 IB it, timmtftfrh? y WmZfflOjzM&W (0 2 

1A) RZfKMm^m^ (02 IB) ^feLT^SNF7 0 ffi&<Q 7 ? mfeft 
m^ey^yifV (parasaggi tal) ^>t£^1- 0 0 2 1 A 

M|£ji2 5 O^ra^to 0 2 lBli, ^ UK t RMfiB^li^^^RMffllJ^^K 

co|i^fi> & (mm) frhfc (Jt«) Hfpl^Tt^^v^-?^ Kfc LTll>ii:^-C 
§; &o iRltt 1 0 0 ^m^to 
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u&mm-7?fflm,&wmtmm&*?-%- (cd-4 4) ttm^-c 

&<<Dmm*x (tracts) k^t^lt^*: 

l*l<7?«iM«^ (tracts) CfffC^l^ ([12 0 F) , ^LT^IIIf 
Tj&<^feLfc<0tf*jl&*Lfc (13 2 0 E) o 

i"S J^ificoW^u ([Neural Grafting in the Mamm 
alian CMSJ (Bjorklund.A. Stenevi.U. >ed 
s. , Amst erdam> El sevi er) c^dDas, G. D. (198 
5) [Development of Neocortical Transp 
lantsj 10 1-12 31, ;Gonzalez,M. F. #(1988) 
Exp. Neurol . 9 9 : 1 5 4 - 1 6 5 ; So a r e s, H. XMc I 
ntosh.T. K. (1991) J. Neural. Transplant. 
& P 1 a s t . 2:207-220. Grabowski, M. f (1992 
) Exp. Neurol . 116:105-121: Isacson, O. Rlf 
Sofroniew, M. V. (1992) Exp. Neurol . 117:1 
5 1-17 5) fc— StLfco AC hEMXt^THMW^i: X ^fil'^ 

> J^ttcoW^S (Gonza 1 ez, M. F. # (1988) Exp. Neuro 
J_. 99 : 154-165 ; I s a c s o n > 0. S^'Sof roni ew. M 
. V . ( 1 9 9 2) Exp. Neurol . 117:151-175) t — Utt" 

-2> o 
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StSCStfUt^ ^SWCigML, (tracts) S-i^ttt 

CJ*\ fLTftSTf^*^ h*tt$t*#&3? (tracts)fii:#D ! m^ 

filif KM LTJ^Hm^Stifci ( I s a c s o n. 0. 31 CPS o f r o n i e 
w. M. V. ( 1 9 9 2 ) Exp. Neurol . 117: 151-175) K 

cnc|&B4^fli^j3^&#^|g|*lf±, J: <ffi#$ftT^& (Dodd, J. RZf 
JesselUT. M. (1988) 

Science 2 4 2 : 6 9 2 - 6 9 9 ; S i lver, J. #(1993) 
J. Comp. Neuro 1 . 3 2 8 : 4 1 5 - 4 3 6 ; S t e i n d I e r, 
D . A . # ( 1 9 9 3 ) Ann. Rev. Neurosci . 1 6 14 4 5 -4 

5 6) o wwmm^nm^mmcoM^t^m^Mmmmmm^K^tfi^co 
x\ ztibcomm (tracts) ^mmnmmmm^mMit, z^x-mi 
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5cm|g^)»^ 10 ml WO. 8 5 %^^7}C + ^+^iM^ L£ 0 
Z.<7)M&m* 15ml Pimm^WKV^*? * r/i^ilKIUtfo < Vj t 

zit. ^oTv^i«s^jtt?^s^fcc 6 5 o x g -c 2 ^nm^it-r 

&o itJM£I|X»?l$r^&v> J: ^ i:i(?)±»^fttS< ■f'tfv r- U 1 0 

ji/vy 9 m i cr>en^ -etjp^Ttm, +^^^1-&o £<7>fg^£ 5 MM 

£«o U&mK 4 m l<7>M^JV£i[lx_, ^GDiS^K^£ U i^^fig 

n%Whz-&o z-vyutem* 5 o o x gTi^wa^it* (4s^c4i± 

li 7* * > > W^<D + oTV^^ 

2T9J*£U #!JI(#oMu Mil?, h , MW^^mcolP, 

^U^SU^LTfiS^K fl^^o #g£JS§£\ JISl^v^ h^lnl^ti h V ^ n 

T y V % INW^ML (VERO), American Type Cult 
ure Col lectio nfflM^ (ATCC C C L 8 1 ) > t: V&<DM 
mB#BJ\&, (MRC-5) , American Type Culture 
C o 1 1 e c t i o nl», (ATCC CCL171) , T^WBSL (P K 
— 15) , American Type Culture Collectio 
nffllft, (ATCC CRL33), ^^I^ffi*, (ST), Araeric 
an Type Culture Collectio nfflfl&flU (ATCC 
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C R L 1 7 4 6 ) 

yZ/ftefotoB^ DM EM, s* — Z/y y 1 0 , OOOunits /m U * h 1^ 

■7° h ^7 A ~y~y 1 0 m g /m 1 , ^> * *v>f -> > 5 0 m g/m 1 > ^)V^e -y h^M 

) , ffirt£ a^hn-;v:VER OS^M R C - 5 IfflJm : Lfz^V^r^-^ V 

7 IS, (ATCC VR- 1 9 2) R 

Wffc&yj )^7^ Edmonstontt, (ATCC VR-24) , PK-1 
bWS T#ffl|& I 79^ ^7fl/x>fAl, (ATCC VR-9 9) > 
i^^^JVX, (ATCC VR- 7 4 2 ) , J2LU 79 <DfeM~^ £ & SJ3§i& (A 

tcc vr-743) 0 : lMii£«ffl-f ^a^-^, i^ira^, & 

x&ikm-rzzko-ez&mmfc (vero, mrc- 5, pk-i 5S^s t 

) t-K^J»Sr«fii-*X^) PfflV»4tt!j'"C|4o Diagnostic V 
i r o 1 o gy, 19 8 2 (Yale University Press, N 
ew Haven, CT, 1982) *?)Hsu i ng, G. D. , TPoin 
ts to Consider in the Characterizati 
on of Cell Lines Used to Produce Bio 
1 o g i c a 1 s J o 

#fflJMcOft 377^3 (T25) 4?£ (Hlml £>«J&«&*SHft"*~4 
o l&tS-a y > n - ;v t LT, #,*HMc?) 3 7 9 * n fcJgigfcSEM L fclttig^ffl 

&o aU2*8M<E>^ SM£#*t£5t«9 ^T^^^xa^r 3 5 - 3 7*0^2 1 

Hdi>fv^a^ht4, ^ jv^jfeagojfflflfe^t^* (cpe) ^3ta^mL 
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f^§*«J*, 3 5 - 3 7 tJ-C^4 <H1 4HP9^ ff^ 0 ^T<7)7 

7 0 11:, ^e;v^Ey K ^JK RZf-V h 'J OaNiL&SrJB^T&MIflfc 1 4 H 1 

K 2 - 8 13X^3 5 - 3 7 "C^, £ «0 7 9 7, a £ V J }V7 <D l«f 

(HAd) i:iim^tts 0 

, y'~)VL, tEJlttE-y K 31^-7 h 'J <^*WS:i^"C 2 - 8 tSf 3 

5-3 7*CT\ JV^cO#lfcJ»* (HA) CSL«n o ^-r;V^col^ 

sgi*, )i<x<nM%&mmj)W: (cpe) rx/ka ka &mm~&if 

19 tBU ^<H4 0 xWM*ffi^Tltit9fct*ffl^Tl§tSo 1 0 0 
x £ tzli 2 0 0 xf£?££i&$J t Ltiv>4o *HflMM^-i3^T\ ^^Jl/XCPE 

L- 8 0 VX"UJ?X%2>o 
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c . :/ ^ Mm k %> v > t t> j )v 7, tfj -r %> tz #> k m v * tz n mm * us v mm 

■f&tzsbcojj& 

9 vJ^JM'/fr (FCS) . DMEM, ^-->'J>10, OOOuni ts/m 
1. XM/^hv^^^l Omg /m U y>?^y>5 0mg /m 1 , T2 

Biam^^v^a, mfaigmm^ >^fa^^- (5%co 2l 37*0 

mz\$b %FC S 5 0 0 ml co^Sb^/c^ 5 . 0ml <JD^~>"; >/ 

7M/7"fv^ v^^tf 0 . 5 m 1 <DY^ 9 v-f v > $rt)Dx.& - *K jgife 

$rfSili-^ 0 T2 5H8^tffl7 7 

tU «Bia^8 0 L 1 0 0 i -e, 3 5%C0 2 ^>^a 

M-^-o :jt^77^3|:WM (QCP2 5) ^r^ttl-^o 

D. MP^.* (HAd) S^iilil (HA) ^-T ;VX^mf&®|Kfflv^#jfiL 
5t C r b c ) JKvl^coM 

•J >tift^i (PBS) . pH 7. 2. -=6 y b fcsfitx 

'll^ff , 1 5 * tt 5 0 m L cD^£l£ffi^[>« 
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iS*co#JflL^ ( r b c ) ^7, Y y ^#F?S^t)#4o #& 1 0 0 0 x gtl 0 7 ^ 
M*53frk#«tfc J: *> > £ftk<^JfiL3$£PB S-T 3 El * tiOfc^Jfll^ 

t^UPB S * 9 Ota^-CflU*.* i t J: *K 1 0 %«8«J9£*il»1-* 

0 ^10%rbc /RfflTft*, -ilKJ^T<7)^ 2 - 8 Wtitfft&o 1 0 % r b 
c Mmm<?>& ICMLTPBS^l 9 (Om^-^M^-i> itlUlJO. 5%rbc 
JRtStS* H«i- * o # 0 0>&&V>mK , §r L 0 . 5 % r b c ®vW£ ISt £> 

#jftL«^ (ha) mm 

1-&t£!&-C&&o Hsuing. G. D. (1982) Diagnost ic 
Virology (Yale University Press^New H 
aven, CT) ; S t i t e s , Dani el PS^'T err, Abba 

1 > (1991), Basic a 

nd Clinical Immunology (Appleton & La 
nge. East Norwalk, CT) 0 

urn 

mfcm -^mt l^vero mmw, mrc-s^^x^ tfm^ 3 > 

hn-A/?)7?^3^^ijt, 'JVBfcjttHlf^ft* (PBS) > pH 7. 2, 

r-^lM (G P RB C) > PB S + O. 5%commm, -Vr-V^lM 
(CRBC) , PBS^O. 5%<oMMl&, ~f¥B&LM (MRBC) , PBS^ 
0. 5%<£>MMM 

0 &n<DifcMMv> 0 . 5 %mm%L*±&<r>a *> *><, <tt>i 

4Bt\ MlttJ^^-^^^^^flL^^TOM^tt^^V^THA^R^i-^o R& 
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tlio #fi:0. 1 m 1 <W>7°;v£tlDx_£o 0 . 1 m 1 oSg^ £#JfiL 

SUKfSTfcfciJUX-fco #S^5 7^A-e«V>, t^Ci^t^o #3 3 0-6 0 
^609 *>H^t£n^ h n-A-|:feHTI^>K?V)IOSl (buttons) s&*-C 

i-e, — j|i<olfS* 2-8t-e^>^fa^^fts 0 ^3 o-6 o^<^ 

ft 3 > h n-;vK*^TSv>#^ £ t "C> t> "9 — ll^fr^: 3 5- 

>f c^^m £ ^ T^ffl U;7 7^3 ^ fc#fcfflfl&ira^£3^ftlfe'fetf> 

K# 9 T-fe h >fH~ 5 S-MStifc K X *J > ifflia* HSI" S 

B S^-es^M^SrifetJaELfc^ D I 7X^1" Co 

ffll&SrS^ «fc *> ^#-*^-f F*' 5 ^ ± x/ry ^ t' jv - ii Ifi^ 5 S-M t 
< £ fc J: «3 , Ifflm^Mib^^J-C^'fe-rSo ^tt^^^^^ F*"7X^ 

PB S*-C5^W«fe^-r&o frt^PB S*-C5^ra«fe#*lft*)jILfc^ D I 
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IM4BMB*X (5 %t7 tf^^^K. S^^y [BMB/i$ 

], Iso Vitalex Sr^fra-^ g =? V- Sabaroud 7*^ 

* h o-^|X/Emra 0 n s > 7 0 %-f V t"jV7JV3-^X77\ 
>#F?0U 3 5 - 3 7 rtD5%C0 2 -{y^a^-3'-, Sfc&t£]fiL?|j8g3S 7° V - >■ 
> y^&ykfeMM (Columbis Broth Media) > ft&l&MM 

^ y ? (sept i check) i^itfc^u tf "r 4 v 9 (v i t ek) A^f'JT 

- KTt\ ^ ^ ^ P> ftfc M<7)^f4S^^f4m?flJ§#iJffl c?)|fi 
co^ £7 0 % -f V "7° n tf )V T )V a - jk 3fcv> -c^ ? v > TjSftt * o #f %lkm.WL 

mmM^h^^Rz/m^^m^, e P t i c h e c k^w^^^o 

tt^o i*t^(7>5ffi^ 5%C0 2 ^ 3 5-3 7 t?"C2 1 BM^ >^ri^~ h L. ^ 
^'J74f^^M« (i"**>^, 4 fettling 19 E 

BUS tt&ilM) LT^^StlSi-So 5 c c oMffi A^7jc^ t> * £ & 

Fd-jk MWH^I^JK^-^^^ • ^r-^-'JX (Bacillus s 
u b t i 1 i s ) R&Wt&&1&f£s*9 7- u-i 7*7, • y*)VjTV X (B a c t e r i 
odes Vulgaris) j&> t> £ * »14 n > fn-;^ffl^J 0 'J T 

liffiS^fi^KIWLTfc 1 0 0 xi«'S-C»i-ei^£ 0 M^S^^K, I 
so V i t 1 e x fr^-f&J- 3 a V- 

^y°V- fS^'BMB 71/- h cr)M7?^_k&c$||^J£*-r& 0 ^ a a V- 

5 - 3 7tT'5%C0 2 *24 ^H, f LTBMB^i^i: 3 5-37 
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JiffiiM&, Sabaroudm hn-^/Emm ons7"!/- h_hfc»fftig 

!4, mW%8&i&7F-ro 0^ftSWttliM*)ISwI*(:i3^Tlgwv^v 
& S « <£> * v> i , t^'t^yA i:^v»Tlt)*i4 8££&f j&M&T & v» i t 

A. 7°n h rr;v 

&o flirt#ffi^^*6<7)^ t ^&ifffi-7°n^9 A (Core Assessmen 
t Program for In 

tracerebral Transplantation) (C AP I T) ^ 
M%*WM-1-&fctbKm\<>tio CAP ITU, ^UM^R^^itKm<B^<DW 

^13rrfc»t*u*fck1% JM, JMi^^ms feline 

vv*b»4, j^it, 1) ij^coMts?, 2) 3) mm 
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&V^ 0 &#|±, CAP I TK*^TSiS$*L2>*'bSSV^7t*V^TlBl5fe$*Lfc 
jft— y yfl^ifffiRK (Unified Parkinson' s Di 
sease Rating Scale) (UPDRS) 4 »5 3 3 

K-r^Mmn.mttz\tmu (freezing) *&ttmfe*k<r>m$t*G**ft 
mt^ht£v> Q m^itttz, m^mmik (mrd ^iH4-c&*ttu4&£&v> 

o 

,©#fi, />°-^yyy [y°9 7,j itti: J: ^ ? J: ? ^r^^ ^ > v > 

cr)T% 2 2 ifcii^-ftJ: tJ^&v^-H#^3i#^ 3 0) Sr^rl-SB^- 

(4. fc«>fc#IMifr3ft*o i£#t!(4, iESIiUPDRS#M^#W 

UPDRS &±^%^mWMR&t LTfflv^T, It^Mt^o H o e h a 
nXfYahr gtPlfo'lt (Hoehan and Yahr Staging) 
t^CAP I TK^ZMMB^WMRfe. (Dyskinesia Ratin 
g Scale) ffi^t «t o t iM&HStJo 
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&&ttm&}igktfev)feM&3tfcK.£ 19, WM*%i&-fz>o Mm^nm*, cap i t 

>f^^77-f- (PET) ^*f>*ff% 

flSS:i-&m^ l - 3 * J! coffin n^feoTfpffi? tL-2> 0 #*B<z>li&S:-£tf l 

fi. icoW^SHA^lt^ iTO < <#^coM#OT-e^ L a h e y CI i 

n i c tl"C^&frK X &o 

•V f«6- 8 UK ItVJ: 2 ^frREF 3#<7)M^tf^ o 

iLTV^Y o r k s h i r e ~f 9 T u r f t s University 
School of Veterinary Medicine (North 
Grafton, Massachusetts) ■^OS3£tofc«fcE^:S'ffiK:f£-3 

2>fc*K h v •fi/ymit-r&o ii^^^ ^ny^ jv^Tt «? 5 0 , 00 o$m& 



(135) 10-509034 

TtfeH. 12x1 0* i -CeD*fjg&£f±Ai-& (Brundin, P. I (19 

8 5 ) Brain 

Res . 33i:251-259;Dunnett, S. B. (1994) |~ I 
mproving Viability of Nigral Grafts 
in Transplantation in Neurodegenerat 
ive DiseaseJ|5 HI#j&jfM6BB&3' ytfWJ* Chatery- 
Malabry, Paris. AGON. S. 2 7) 0 IfeZkk Lt\ 12 x 1 
Q'com^mi o jiff Lfcr*-*^V ^C*v^, m#l±, ttSS^F 
5 > 2 5 x 1 0 4 <D F-/^ W^MIk?)/^ <H80- 

9 0 %^oTV^ 0 

4*fi9Sc^fc*»-fflv»t>*L4 0 fflv»*»-a-H4, Di ac r i n, I nc 
. .Charlestown.MA -e|§|& Burlington, MA^) 

Radionics Company KX •? 3R3t 3 *l „ * - l^<*)*1#fi 1 
. 0 mm-C* "9 , F*l£|5<E> 0 . 5mmt^S 0 Y^^n^^tVlz-^-i 

;v(7) a* pg it & }f a <7) ft k , 
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mi Bin, B^liA**^-*^^:*^?^, S-fit^tfi^&i^&o «2H 

ii. f«f^^, itSifilffi. ^mm, RVB^K (gum) 

^SM-e^&o S^^v-^ nx#'J ^flRfflfiJi, 1 5 m g/k g60#-IRfflS 
i; LT^H^) 1 2 ^HflHirn^-x. Jbt^^o 1 4 L 1 8mg/k g<7)^H^fl&ffl 
I^ffll/^o fft2lM, v^n:**°U>£, 5 - 1 Omg/k g^IWi 

> V >#fCDfF^ 

iiL IS fi^ 



iff^l/Tf^^, BUN, ITIi^^^, JflL'/f tf 'J JV tf y , ^jMftff&^JfiL 
MR I ^ ^ g > 
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6- [ 10 F] 7;i^P-L - Kw? (FD) t^PETttt 

P E TBMfeOljf 1 2 B#W So PC- 4 0 9 6X^tt- (Scandi t 

ronix AB, Sweden) £fflV^T, P ET$f2S£fr 9 o £<7)^1lK# 
m&tJ^#JHI(i. jtft (Roto Kops, F. I ( 1 9 9 0) J . C o m p u 
t. Assist. Tomogr . 14: (3) : 4 3 7 - 4 4 5 ) KWBKtZ 
ttTV^ 0 PC- 4 0 9 6 *^ 9<7)— iSfcBfcflfc^;* - 9 -it, in-pla 
net, 6. 0 mm F W H U<DmW.^\^<^>MWiSt , 6. 5 mmM^liL/: 
Tk.Tf= 5. 00 0 cps///C i ^JR"CafeSo 7mm FWHMO 
i n-p 1 an e##KKtti-*S*<alK£M&#lft^r £fflV>T, ^ 

T<Z>Bifc*?S*36i-*o 68 G E *^"trEHSUrv>a tf >iE*fflv>T#fcfeji7*- 

&^£jE£ff LuxenKi «J ISifc 3 ft (L u x e n, A. 

3 s ( 1 9 9 0) Appl Radial Isot , 41:275-281) K 
FD ^mmtmm&> 9 5 96, Jfcfift9i = 4 0 0 m C i /mm 0 1 e 

]s~4f~<Ojftfc%&tn£X^ m^^WkftLfc^-y K*-;V^- (T r u S c 
an Image Inc.,Annapolis,MD) ^7-,^- — KM^ 

T <7) W^E * * BS flW * -C m tl 1 & 0**4^ W^M afe-eff 9 o 

JKRRSfiS*#PiW-r4fc*tC #;VlfK-^ ( 2 0 0 mg) 
A 60 1 B#ffifu^^P-e^-X.> FD (5-10mCi) &Bfe«<*>B$&l$K 9 * 

^ifr^y:/;v (lml) £J^tT<7>J:?K, 1"^=b*>, M^-^-£A?>WK*& 

4 &«J<7> l^CDK^ 8^t>:/JK ^CCO 1 &<DMK4^-^yfJU > 3, 4, 5. 7 
,12, R&l 7ftK l*fyy*)P, 2 5 frh 1 1 55"i"eK 1 0 frZh K 
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mitt i £ 0 . 5mlt>^H:o^Tlgf^o ^ * ^ftfe T ;v 5 ±M tUm ( C 
nan, G. # (1991) Life S c i . 50: 309-318) K £ *) 
2. 5, 5, 7, 10, 15, 20, 30, 45, 60, 75, 9 0 , ^12 
OfrKJpt^ffiLTtSm 1 Wy/Jl'frh^ FD^iMIII (3-0-^;V 
— F D ) ^IJ£tSo 

^^*^7> h»Mlt$:#^^fcl^ FDM6 0?5^12 0 5-K# 
fc*LfcB«** t «^^>o Jii>TC <fc ^i:LT, Sift<£>^J£ (R 0 I ' s ) ££<£>il 
ft^^?l^mi- 0 -t*t>*>, -ocoTOROI (Ii8MM) ^#M^«±-C 

ni-4fc*n^d£iB«ji-cil3gi-io 3o«Ri©Ror s (|#smm) £ 

I' s (il#2 0MM) ^lI-imS«#ii:t<o ItfSt^Wiio 
i*)tIit?>^T^9>f^i:J!fLT, ££>3MK£*fe*) a&To 2cfc, ROT s 
(&^£fcffi£:£T<?>l$W#fcibfcoT$T«9^fc* ( r e p 1 i c a t e d) o # 

#cmlt, ^u^fccoM^, Monc^y vkm 

Kfctt* F DS^3 - 0 -jt^^-F DcoltlESrfTO (Mart in, W. R. 
W. # ( 1 9 8 9) Ann Neurol 2 6 : 5 3 5 - 5 4 2 ) 0 FD coM 
*#*«K-*f-t-*3ajffiSSfc*, P a 1 1 a kS^fia SSEifcSfrfciajSfltlfc 
(Mart in, W. R. W. # ( 1 9 8 9 ) Ann Neurol 2 6 
:535-542;Pat lak, C. S. # (1983) J . C e r e b B 
lood Flow Metab . 3 : 1-7 ; Pa t 1 ak, C. S . # ( 1 
9 8 5 ) J.Cereb Blood Flow Metab. 5 15 8 4 -5 
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9 0) KX^tfM't^o Z-<Dfrffi*. iiAt2 0 frb 1 2 0 fr\^tzT- 9 <D± 

[HI] 
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